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ADVERTISEMENT. 


HE promoting uſeful Knowledge in 
general, and ſuch branches thereof in 
particular, as may be more immediately 
ſerviceable to the Britiſn Colonies, being the 
_ expreſs purpoſe for which the AMERICAN PI- 
LosorHICAL SOCIETY was inſtituted; the Publi- f 
cation ot ſuch gurious and; wſetul Papers, as  Þ 
may, from time totime, be gommunicated to 
them, becomes; of- e material part 
of their deſign. 1 


As ſoon, therefore, as the society judged 
that they had received a ſufficient Number of 
Communications for a Volume, they appointed 
a Committee, to aſſiſt the Secretaries, in ſe- 
lecting out of them ſuch as mi ght be moſt 
proper for the public view. "Aa for their 
direction in the execution of this truſt, the 
two following Rules were given, viz. | 


| Firft, « Tran the grounds of the Commit- 

© tee's choice of Papers for the Preſs, ſhould 

6 always be, the importance or ſingularity of 
#'x 7P the 


iv Apyanrionan 


- „ 


& the ſubjeQs, or the advantageous manner- 17 
« treating them, without pretending to anſwer, 
© r to make the Society anſwerable, for the 
e certainty. of the facts, or propriety of the 
« reaſonings, contained in the ſeveral Papers 


« fg publiſhed, which muſt ſtill reſt on the 


cc 


« credit or judgment of their reſpeguve 
& Authors. 


Secondly, © Tnar neither the Society, 
4 nor the Committee of the Preſs, do ever 
ec give their opinion as a body, upon any 
paper they may publiſh, or upon any ſub- 
“ jet of Art or Nature that comes before 
„ them.” | 


Trzsz Rules were adopted from the Rules: 
of that illuſtrious Body the Royar Society of 
London, whoſe example the AmzricantPario- 
SOPHICAL SOCIETY think it their honor to follow, 
in their endeavours for enlarging the Sphere of 

Knowledge and uſeful Arts. And though, in 
Countries where the Arts ud: all uſeſul Im- i 
provements - have arrived almoſt at their ma- 
turity, tbe following Work may ſcarce be con- 
ſidered as a mite thrown into the common 
treaſury; yet here, where they are but in their 


infancy, it may be received as ſome acceſſion. 
10 our ſmaller Stock. 


, 


- | 4 | 172 4 | , 

. | 
Ke! : i: N: : 
e. + SY + 

CROOK eee 


LAWS AND REGULATIONS, 


Tots H 


American. PHILOSOPHICAL SOCIETY, 


Held at. PHILADELPHIA, for promoting 


USEFUL KNOWLEDG.E. 


N 


0 0 Societe having formerly ſubſiſted in 

Philadelphia, whoſe views and ends were 
os: ſame, viz. tie Advancement of uſeful Know- 
* ledge”---it was judged that their Union would be 
of public advantage; and they were accordingly 
united January 2d, 1769, by a. certain FunDa-- 
MENTAL AGREEMENT ; the chief ARTICLES of. 
which are ̃ 


| 


; 
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Firſt, THAT the name of the United Society ſhall be 
The American Philoſophical Society, held at Phaladelþtua, 
for promoting wx Jul. Knowledge. 


Secondly, Tnar there fhall be the following 
3 of the Society, viz. one PATRON, - one 
Prefident, three Vice-Prefidents, one 7 auen four 
Secretaries; and three Curators. | 


Thirdly, | 


vi i L A W 8, E 


Thirdly Taar all the above Officers hall be 
cholen Anus by ballot, at the firſt meeting of 
the Society in January; excepting only that in- 
ſtead of electing a Patron, the Governor of the 
Province be requeſted to be Pa Ro. 


Orux Laws were to be made by the United So- 
ciety; and accordingly the following LAWS, &c. 
were n February 3d, 1769. 


1. Of the annual payments to be * by M Ry I 


EVERY Member of this Society ſhall ſubſcribe 
Ten Shullings yearly, to be applied by the Society 
to ſuch purpoſes as they ſhall Abet; and no 
Member ſhall be entitled to a vote in the annual 
Election of Officers, unleſs it appears that he has 

paid into che hands of the Treaſurer, the ſubſcrip- 
5 0 of the preceeding year, and all former ar · 
rears, if any there were. | 


Every Member hereafter to be choſen, agree- 
able to the Laws of this Society, ſhall pay Ten 
Shillings admiſhon money, and alſo ſubſcribe for 
the yearly payment of Ten Shillings, before he 1s 
entitled to have any vote in the buſineſs of the 
Society at their meetings. 


II. Of the cleflion of Members. 


Tun Election of new Members ſhall 'be by 
Ballot, and that only on the third Friday in the 
months of January, April, July and October; 
and in order to ſuch election at leaſt twenty 
Members mult be preſent. Any 


n 1A WS, id vi 

Any Member may, at any. meeting, propoſe 
fuch perſon or perſons, as he thinks proper to be 
x Member or Members of this Society; but no 
perfon ſhall be ballotted for, unleſs his name, to- 
gether with the name or tiames of the Member or 
Members who propoſed hitm, has been fixed up- 
by the Secretaries for 'the view of the Society, at. 
the two meetings preceeding the time of election. 
Nor ſhall any perſon be deemed duly choſen 
unleſs - three-fourths of the votes of the whole 
Members be in his favour. 


HI. Of the Officers, and manner of their election. 


Tx election of ſuch Officers as are to be choſen 
tn this Society, ſhall be on the firſt Friday in Janu- 
_ ary every ycar; by ballot or written ticket, be- 
tween the hours of Two and Five in the after- 
noon, at fach place in this city as ſhall be fixed. 
by the Society at their previous meeting on the 
third Friday in December every year; of which 
notice ſhall be given in the Gazette, or ſuch other 
public Papers as the Society ſhall order, at leaſt 
one week before the day of election. | 


Brok opening the election, the company that 
mall be met at half an hour after Two, ſhall. ap- 
point three Members of the Society as judges of 
the election, and alfo two clerks. or ſecretaries, 
for taking down the 'names of the voters. And in 
_ eaſe of an equality of votes for any Officer, after 


caſting up the ballots, the deciſion ſhall be by lots, 


to be drawn by one of the judges, 
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IV. Of the Preſident. 


Tut preſident i is to preſide at all meetings, to 
preſerve order, to regulate the debates, and to 


ſtate and put queſtions, agreeable to the, ſenſe 
and intention. of the Members. 


V. , theVice-Pre efidents.,. 


Ix the - abſence of the Prefident, his duty ſhall 
devolve on the Vice- Preſidents, ſo that they ſhall 
preſide alternately at meetings. But if the Vice- 
Preſident, whoſe turn it is to preſide at any meet- 
ing, ſhould be abſent, his place ſhall be ſupphed 
by any of the other Vice-Preſidents, who ſhall be 
preſent, according as he may be next in turn, If 


only one Vice-Preſident be preſent, he ſhall of 
courſe preſide ; and if neither the Preſident, nor 


any Vice-Preſident be preſent, the Members met, 


ſhall appoint one of their number to take the 
chair for that meeting, 


VI. .Of the Treaſurer. 


Tur Treaſurer ſhall receive the ſubſcriptions of 
the Members, and all other momes that may be- 
come due to the Society, and {hall pay the ſame 
agreeable to their orders, certified to him by the 
Preſident, Vice-Preſident or Member, who was in 
the air when the order was made. The Trea- 
ſurer ſhall keep a regular account of all monies 
received and paid by him as aforeſaid ;; and once 
every year, or oftner if required by the S 
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he ſhall render an account to then af the Rack. in 
bis hands, and the diſburſements made by their 
order, and ſhall deliyer up to his ſucceſſor the 
hooks and all papers belonging to them, "together 
with the ballance of caſh in his hands. a And for 
the faithful diſcharge of his truſt, he'ſhall, 2 15 
he enters on his office, give bond and ſecurity” to 
the Preſident and Viee-Preſidents, in double ay 
ſum which they, or, any three of them, ſhall 
judge he may probably become entruſted with, 
Nee, dite. 1900 383 att uu T 


1. VII. of the Secretaries... 


ney ua ſhall ſo ſettle tern 2th 
take equal ſhares of all buſineſs,” and ſo as that 
two of them ſhall ſerve at every meeting, VIZ. 
one to take the minutes, and one to read f let- 
ters and papers that may be commumnicated to the 
Society. It is alſo the buſineſs of the two Secre- 


taries of each particular meeting, to copy into 


the minute book the proceedings of that meeting, 
in order to produce the ſame fair to the next 
meeting. They are further to copy into the pro- 
per books all fuch letters, papers and eſſays, as 
the Society may think fit to preſerve on recor 

and to have the ſame OY #9, be Jag N T8 
next meeting. 3 115110 ws | 5 


TAE other two tropics are, in the” mean 
while, to give notice to new members of their 
A, and | agreeable t. to the directions of the 

Society, 
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Society, to write or anſwer letters; and, in ge- 
neral, to manage all matters of Correſpondence. 


Tux Secretaries. may, for their own eaſe, 
change places; ſo that the two who have ſerved 
as correſponding: Secretaries; for one month or li- 


mited time, {hall take their turn to ſerve for the 


like time as Juting or attending Secretaries. 


VII. Of the Curators. . 


Tux buſineſs of the CuxaTors ſhall be to take 
charge of, and preſerve, all Shecimens of natural 
Productions, whether of the ANIMAL, VEGETA- 
BLE or FOSSIL. Kingdom; all Models of Machines 
and Inſtruments, and all other matters and things 
belonging to the Society, which {ſhall be com- 
mitted to them; to claſs s. and arrange them in 
their proper order, and keep an exact liſt of them, 
with the names, of the 1 b beg donors, in a 
book provided for that purpoſe; Which book 
hall be laid before the. Society, as often as 
called for. . 4 


Tux. Curators, did: entering upon Gieig -office, 
ſhall give ſuch a receipt for every thing that is 
committed to their charge, as the Society ſhall 
think proper; and, atithe end of their term, ſhall 
deliver up the ſame to their ſucceſſors. For the 


faithful performance of their : duty, and of the 
truſt repoſed in them, they ſhall give bond to the 


Preſidents, and Vicg-Preſidents, in ſuch a ſum as 


they, or any three of them, ſhall require. 


"i of - 
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. Of the Meetings of tie Society. 5 2 5 


In „Tus ordinary Meetings of the Society ſhall be 
on the firſt and third Fridays of every month, 
from October to May, both incluſive, at Six 
o'clock in the evening, and on the third Friday 
incagh of the gther four manths at, Seen o fleck. 

No Meeting ſhall be continued after ten o'clock, 
nor any ne matter be N b. motion, 
or otherwiſe, after nine o'clock. | 


* = 
# .# a 


X. Of the di Maſttion of - Money, Py making new Yo 


No part of the Society's ſtock ſhall be diſpoſed 
of in Premiums, or otherwiſe, nor ſhall any new 
laws be made, until the ſame have been propoſed 
at one meeting, and are agreed to by two-thirds 
of twenty or more een preſent at a Tubſe- 
Wed e 


8 Of other N of te Sach. 


No quediion ſhall be put on a motion, unleſs the 
motion be ſeconded; and the determination of any 
queſtion ſhall be by ballot, inſtead of open ſuffrage, 

if defired by any four Members. In caſe of an 
equality of votes on any queſtion, the fame ſhall 
be deterred to another meeting. 


WHEN any Member. ſpeaks he ſhall ſtand up 
and addreſs himſelf to the Chair, and the rell 
ſhall remain ſilent in their ſeats. When two or 
more offer to ſpeak at the ſame time, the pre- 
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fding Member f in in chat; 41h hes matters of or- 

der, Wall ene e RT me ne. all 
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XII. Of Committees. E 


Ne > Sos W. Ah of this S6iety hall be lara. 
inte one or more of the following Commits. 


I. Geography, MA Athemathes,” * ut al” "Phils | 
phy and Aſtronomy. 
2. Wade wier Anato BY 4 
| Natural Hi Lanz. e ee 
115 Trade and e be 0 i . 
56. Mechanics and Architecture In, 
6. Huſbandry and American Improvements... 


Tus Comphittees fan meet on their own ad. 
Journments, And at ſach other times as. the . | 
ſhall appoint, for the conſideration of any matters. 
referred to them, and ſhall have power to chuſe 
their Own Chälrman. Büt no Committee, às ſuch, 
hall take up any new, buſinefs of the Society, but 
Mall confine themſelves only to the ſubjects for 
which they are appointed, . 10 ien Wenn N 
to chem BY tht Seen, A ii e 
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For the YE AR 1770, 
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of the Orncans and MEMBERS af the en 


PH OSO HAL SociE rv, held at Phaladelphia, for 
promoting uſeful Knowledge. 


PATRON. Hh GovzrxoR Moi; bir ihe 
Time being. 3 I 


2 Oerxiexxs, elected January "_ 1770... 


PaxgroanT: Dea Franklin, L. D. F. R. S. Gott. S. Soc. 
Joſeph Galloway, Eſq; Speaker 
| 4 of the Aſſembly of: Fenn 
rer PRESENTS ſylvamia. 

ww Dr: Thomas Bond. 
Samuel Rhoads, eu 1014 
TREASURER, Mr. Philip Fs 


C2 1 
L # 
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106 301715! 81 the College of Philadelphia. 

SECRETARIES. Mr. Charles Thomſon. | 

3 ls Thomas Mifflin. | 

7 Nn "AC George Roberts. $ 

Benjamin Ruſh, M. D. Profeſſor, of 
52 I Chemiſtry, College of Philadelphia. 

CURATORS. Mr. Owen Biddle. 


f . . 


Honorable: 


[William Smith, D. D. Drovdit of 


— — 
— — — — —e — 


* Tp 
ONORABLE William Allen, Eſq; Chief 
> 4 Juſtice of PEnRIYLVAnuA, - 
John Allen, Eſq; - 
Andrew Allen, Eſq; 
James Allen, Eſq; 


Mr. James Alexander. 
Francis Aliſon, D. D. Vice-Provoſt of the College 
of Philadelphia. | 
Dr. James Anderſon of Maryland. 
Mr. Arbo of Bethlehem. W han 
| Matthias Aſpden. | 


B 
Samuel Bard, M. D. Profeſſor of the Practice of 
Phyſic, King's College, New-York. _- 
Thomas Barnſley, Eſq; of Bucks County, Penn- 
ſylvania. | 
Rev. Thomas Barton, A. M. of Lancaſter, Penn- 
Tylvama. © 
Mr. John Bartram, Botaniſt to the King ; Acad. 
Reg. Suec. Soc. 
Moſes Bartram. 
William Bartram. | 
Paul Bedford, Eſq; Barbadoes: 
Hon. Jonathan Belcher, Eſq; Chief Juſtice of No- 
va Scotia. | 
Mr. John Benezet | 
Dr. Charles Benſal, of Germantown, Philadelphia 
County. 
Mr. 


* All choſe Members, whoſe places of abvile are mot ſpecified, ure of the City of 
u not ſpeci Cir 


Mr. William Bettle. 
Clement Biddle. 

Edward Biddle, Eſq; of Readingin Pennſylvania, 

James Biddle, Eſq; 

Phineas Bond, M. D. | 

Mr. Thomas Bond. 

Thomas Bradford. . 

Joſeph Bringhurſt. | 

George Bryan, Eſq; | 


5 
Dr. Thomas Cadwalader.. | | 1 
Mr. John Cadwalader. $5 4b | 
Lambert Cadwalader.. | 6 | 
Samuel Caldwell. _ Th 1 
Lionel Chalmers, M. D. of Charleſtown, South | 
Carolina. 
Dr. John Chapman. | SAT. 
Benjamin Chew, Eſq; # | 
Dr. Gerardus Clarkſon... _ . | 
Matthew Clarkſon, Eſq;: 61 1 
Mr. Thomas Clifford. | 1 
Hon. Cadwalader. Colden, Eſq; . Lieut. -Governor 1 
of New-York. | 4 
Thomas Coombe, Eſq; sf ; 22 {| 
Rev. James Davidſon, A. M. Profeſſor of L 
in the College of Philadelphia. 
Mr. Benjamin Davis. 
Rev. John Davis, A. M. 
John Deas, Eſq; of Charleſtown, Sous, rel 
Dr. John De Normandie, of Briſtol, in Pennſylvania. 
Mr. James Dickinſon. 


John Dickinſon, Eſq; Mr. 


* 


Mr. Henry Un. .oiv 
. John Drinker. Il 
Jacob Duche, $921 16 pla 2 
Rev. Jacob Duche, 25 M. TK 
Mr. Edward Duffield. 4 

Samuel Duffield, M. B. | 


Hon. Daniel Sn 1 of x Maryland, 
E. 


Mr. Same Eldridge. PA nevift sg 
Samuel Elliot of Boſton, a | 
Dr. Cadwalader Evans. 
Rowland Evans, Eſq; Philadelphia County. 
Capt. Oſwald Eve. 251 | 
Rev: 18 Ling, A.M. 181755 LD 
4 1.3 | WT 
Rev. Frelletick e — 2 
Mr. Thomas Fiſher. _ 
Paul Fooks, Eſq; Profeſſor of 4 French and 
Spaniſh Languages, Coll. W 81813. 
Joſeph Fox, Eſq; au | ; 
ohn Foxcroft, Eſq; | + 
as Foxcroft, Eſq; 
His Excellency William F ranklin, Elg; Governor 
of New-Jerſey. Jo) | 1 0 4p 
a | 


His Excellency General Gage, Commander in 
Chief of his ; Majeſty's Forces in North-America. 

Benjamin Gale, M. D. of Connecticut. | 

Alexander Garden, M.D. of Charleſtown, South 
Carolina. 

Valentine Gardner, Eſq; of New-York... 


We 


Sidney George, Eſq; of e 
Mr. Thomas Gilpin. 
George „ M. D. 
Thomas Græme, M. D. 

H. 
Hon. James Hamilton, Eſꝗ; 
Mr. David Hall. 
Rev. Mr. Harding. 
Dr. Robert Harris. Pi, 
Mr. Joſeph Harriſon. 2, 1 
= ; peter Harriſon. 80 of New. England. 

William Henry of Lancaſter, Pennſylvania. 
Gilbert Hicks, Eſq; Bucks County, Pennſylvania, 
Michael Hillegas, Eſq; 

Mr. John Himili of Charleſtown, South Carolina. 

Richard Hockley, Eſq; 

Henry Holiday, Eſq; of Maryland. 

Mr. Levi Holingſworth. 

Edward Holyoke, LL.D. of Maſſachuſetts-Bay. 

Hon. Ae Hopkins, Eſq; of Wee end. 

Mr. William Hopkins. 

Francis Hopkinſon, Eſq; 

Joſhua Howell, Eſq; 

Jaleph Hutchins, A.B. of Barbados, 
1 4 

Mr. Benjamin Jacobs, Philadelphia County. 

Abel (+. Efq; — 

David Jameſon, Eſq; M. D. of York, Pennſylvania. * © 

Hon. Sir William Johnſon, Bart. of Mount Johoſon, = 

in the Province of New-York. _ , | | 

John Jones, M. D. of New. Vork. 3 | | 


Iſaac Jenes, Eſq; | 1 * "32 
| c Robert 


" 


ed 


William Livingſton, 


Robert Strettell Jones, A. M. 3 : 
As Izard, Eſq; of Charles-Town, S. Carolina: 
K. 

- Dr. John Kearſly. 125 l 

Dr. John Kearily, Jun 
Rev. Ebenezer Kinsiiney. A. M. Profeſſor of 

Engliſh and Oratory, Coll. Philadelphia. 

John Kidd, Eſq; Bucks County, Penn. 
Joſeph Kirkbride, Eſq; 18 ſylvania. 
Adam Kulin, M. D. Prof. Bor. * Mater. Med. 

Coll. Philad. 

L. 
Lynford Lardner, Eſq; 
Arthur Lee, M. D. of Virvinia 
Francis Lee, Eſq; * 
Thomas Livezey, I Philadelphia County. 
ſq; of New-York. 
William Logan, Eſq; 

Dr. John Lorimer of Weſt- Florida. . 
John Lukens, Eſq; 'Surveyor-General of Penn- 
ſylvanaa. . | | : 

M. Fal 2154 
Thomas Mc. Kean, Eſq; of Newcaftle on Delaware. 
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Se NoWL EDGE is of little uſe, 
IR when confined to mere ſpecula- 
n tion: But when ſpeculative truths 
O are reduced to practice, when 
theories, grounded upon experiments, are 
applied, to the common purpoſes of life; 
and when, by theſe, agriculture is improved, 
trade enlarged, the arts of living made more 
eaſy and comfortable, and, of courſe, the 
increaſe and happineſs of mankind pro- 
moted; knowledge then becomes really 
uſeful. That this Society, therefore, may, 
in ſome degree, anſwer the ends of its in- 
ſtitution, the members propoſe to confine 
their diſquiſitions, principally, to ſuch ſub- 


country, and advancement of its intereſt 
and * 
8 The 


jects as tend to the improvement of their 


. „„ „„ 


nn 0. E. 


* 


The tract of country now Puente by the. 
Engliſh in North-America is large and very ex · 
tenſive; the ſoil and climate various; and, 
lying between the 25th and 55th degrees of 
north latitude, is not . only fubjedt to the 


gradations from extreme heat to extreme 


cold, but ſeems capable of ſupplying almoſt 
all the productions of the earth. It is w 

tered with plentiful ſtreams, accommodated 
with creeks, bays and havens, and inter- 
ſected by rivers, Which run far into the 
country, and not only open an eaſy com- 
munication with the ocean, but, by inter- 
locking with each other, afford an inland 


navigation of ſome thouſand miles, that 


with no great Expence might be rendered 
ſtill more extenſive. RON 


By the induſtry of it's infiabiedmnts, Wie 
land in many places is cleared of its wood, 
reduced to arable and paſture ground, and 


rendered fit to receive thoſe fruits, trees, 


plants and grain, which are proper to every 
ſoil. The Indians who were natives of this 
country, and whoſe employments were hunt- 
ing and fiſhing, paid little regard to huſe 
bandry, or the cultivation of the land. To. 


trade and commerce they were ſtrangers. 
Elegance of living they deſpiſed. They de- 


pended. 
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pended on the bow, and were content if, 
with the fortune of the chaſe, the ſpon- 
taneous fruits of the foreſt, the fiſh which 
they caught, and a little Indian corn which 
their women and children raiſed, they could 
fapport life. Hence it was that, upon the, 
firſt diſcovery of America by the Europeans, 
Indian corn was the only grain found ks 

„The 3 trees, plants aud grain, in- 
troduced by the new inhabitants, are moſtly | 
ſuch as were cultivated in European countries, 
from whence: theſe 1nhabitants came, But i 
the ſoil and climate of theſe countries being 5 
different from that of Europe, no wonder if ; 
many of them do not ſuceeed here as well i 
as in Europe. {ha | 


If we may truſt to the report of travel- 
lers, (a) this country, in the ſame degree of \ 
latitude, very nearly reſembles China, or 
the tra& of land that forms the eaſtern ſide 
of Afia, in foil, climate, temperature of the 
air, winds, weather, and many. natural pro- } 
ductions. And the ſame reſemblance is re- h 
markable between the weſtern ſide of the 
old world and the weſtern {ide of our con- 


(a) Bell's Travels inte China, Du Halde's Hifory of China. 
N s Hiflory of Japan. | | oF FU 
2. tinent; 
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tinent; () whereas the extern and bern 
ſides of the ſame continent differ 1 E 


From the lateſt and beſt accounts, (c)- we 
find that Kamtfchatka, and the coaſt to the 
north of it; are, in almoſt every reſpect, 
ſimilar to Labrador in America; but very dif- 
ferent from thoſe parts of Europe which are 
comprehended within the ſame degrees of. 
latitude. | 


Philadelphia lies in the 4oth degree of add 
latitude, the very ſame as Pekin'in China, and 
nearly the ſame with Madrid in Spain, and 

that part of California, of which Sir Francis 

Drake took poſſeſſion. In Phaladelphia and 

Pekin, which lie on the ſame ſides of the 

two continents, namely, the eaſtern, the 

winters are cold, and the ſummers are 
very warm. The fame winds, in both places; 
produce the ſame effects. Thus, in both, 
the northweſt winds are cold and piercing; 
the ſouthweſt warm and dry; the northeaſt 
cold and wet; the ſoutheaſt wet but warm. 

Beſides, the general winds: that prevail are 

the northweſt in winter, and ſouthweſt in 


(8) Natural and Civil Hiſtory of California, 
(% Maller's - Voyages from Aſia 16 America. 
| ſum- 


, * ; 
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ſummer. But the caſe is different in Madrid 
and California, though theſe places agree with 
each other in almoſt every circumſtance. 


This Nlembliazes- is manifeſt not only i in 
the weather and climate, but is alſo remark- 
able in the foil and natural produce. To- 
bacco, Phytolacca, (or Poke) the Perſimmon 
tree, the Mulberry tree, with ſeveral others; 
are natives of China; they are alſo the natives 
of this part of America. Ginſeng is gathered 


to the weſtward of Pekin, and, as far as we 
know, has not been found in any other part 
of the world, except within the ſame degrees 


of latitude in America. : Theſe obſervations 
give grounds to hope that, if proper enquiries 
were made, many more of the native plants 


of China, and, very poſſibly, the Tea, ſo 


much in uſe amongſt us, and now become 
fo neceſſary a part of our. diet, might: be 
found 1 in America. 


Who knows whether the Arrack tree, of 


which we read, may not be the ſame as 


the American Cocoa; or as our Sugar Maple, 
which, for many years ſucceſſively, will yield 


2 large quantity of rich, ſweet ſap, from 
whence a fine ſpirit may be diſtiled? It 
3 be worth induiring, whether the Cot- 


ton 
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ton of Virginia, which is different from that 
Taiſed in our iſlands, is not the fame as that 
of which the Chineſe make their fine Calicoes 
and Muſlins; whether the Indian Hemp of 
America, or more probably, the Silk graſs 
found in Virgina, is not the ſame as the 


_ Chineſe Herba; and whether the Silk, ga- 


thered from the trees in China, of which 
pocts and travellers have told marvellous 
ſtories, 1s any thing more than the Cocoons, 
which, in many places, are to be found in 


great plenty, on our trees and buſhes, 


The Silk of China ſeems to be of different 


ſorts; that of which their Bandanoes and 
coarſe Silks are made, is ſtrong and harſh; 
that which they work up into their fine Da- 


maſks is ſoft, but of a weaker thread. Hence 


it 18 probable, that they have different ſpecies 


of Silkworms. In this part of America, diffe- 


rent kinds of Silkworms are found upon 


different trees and ſhrubs; the Cocoons of 
ſome of them, particularly thoſe that feed 


on the Saſſafras, are larger, and the Silk 
they produce, though not ſo fine, is much 


ſtronger than that of the Talian Silkworm 
that feeds on the Mulberry. Is there not 
reaſon then to believe that, if experiments 


were made with our on Silkworms, and 
ſuch 
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ſuch as are moſt uſeful were propagated, 
this country might, in a . n e 


duce plenty of Silk ? 


Such of the plante of China as have been 
introduced here, ſeem. to agree with our 


foil and climate, and to thrive in a degree 


equal to our warmeſt expectations; witneſs 


the Rice, the Whiſk and the Chineſe Vetch. 
Theſe may encourage us to try others. 


From the trials made in our iſlands of the 
Sugar-cane, Coffee, Ginger, Sc. there is rea- 


fon to hope, that the ſpices of the Eaſt- 


Indies may be ee and cultivated 


there. 


Thus by introducing the A of thoſe 
Gant which lie on the eaſt ſide of the 


old world, and particularly thoſe of China, 
this country may be improved beyond what 
heretofore might have been ET And 
could we be ſo fortunate as to introduce the 
induſtry of the Chineſe, their arts of living 
and improvements in huſbandry, as well as 


their native plants, America might in time 


become as populous as China, which is al- 
lowed to contain more inhabitants than any 
other aer, of the ſame extent, in the 


We 


world. 
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We have many trees, plants, roots and 
. to the medical virtues and uſes of 
which we are ſtrangers. The fruit of our 
Perſimmon -. tree has been uſed, to good pur- 
pole, in brewing beer; but 1t was not known 
before the experiment made, by order of 
this ſociety, laſt winter, that one buſhel of 
this fruit will yield above a gallon of proof 
ſpirit, of an excellent taſte and flavour. To 
what uſes in pharmacy the gum; the bark 
and roots of this tree, which is ſo very aſtrin- 
gent, may be apphed, 1s unknown. . The 
virtues of the Magnolia and Spicewood are 
not ſufficiently aſcertained, though they have 
been uſed, and found to be excellent re- 
medies in ſome diſorders. There is a tree 
called the Zanthoxilum, that grows in Mary- 
land, Virginia, and both the Carolinas, the 
bark of which is of ſuch a particular quality, 
that the ſmalleſt bit of it, on being chewed, 
ſtimulates the glands of the mouth and 
tongue, and cauſes a flow of ſaliva equal 
to that of a flight ſalivation, while its action 
continues, No rational experiments have 
yet been made to find out its virtues and 
uſes. A number of other trees might be 
mentioned, ſuch as the Saffafras, the wild 
Cinnamon, the Magnolia Altiſſima; the fra- 
grant ſmell and aromatic talte of which 
prove 
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prove that they have medicinal qualities, 
though their uſes are not fully known. The 
Sumach likewiſe deſerves examination. Its 
ſeed or berries, if not the wood itſelf, might 
be uſed in dying. The Indians mix its leaves 
with their, Tobacco, and thereby render it 
more aromatic and agreeable in ſmoking. 
There is a ſpecies of it which yields a gum 
that nearly, if not exactly, reſembles the 
Gum Copal. Indeed, there is reaſon to 
believe it is the Yu lame, 


Our Wines and Raiſins are imported from 
foreign countries; while nature points out, 
that there cannot be a country more proper 
than this is for producing the grape. Be- 
fore our lands were cleared, and ſo many 
of the Grape-Vines extirpated, foreigners, 
who viſited this country, could not help ob- 
ſerving and admiring the quantity that, like 
native vineyards, preſented themſelves to 
their view. And even now our hills, vales 
and level land abound with them. They 
grow in every ſoil, are ſuited to every cli- 
mate, and without cultivation, pour forth 
their fruits in abundance; many of them 
rich and luſcious to the taſte. It is not a 
little ſurpriſing, therefore, that the culture 
of the Grape was not among the firſt of our 
improvements. Conſidering the great variety 
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of Vines we have on this continent, it 1s not 
to be doubted that, with a little care and 
induſtry, America might produce Wine ſuffi-. 
cient, not only for home conſumption, but 
even for exportation; and, conſidering the 
richneſs of many of our Grapes, in their 
preſent wild, uncultivated ſtate, and the 
improvement they muſt receive from cul 
ture, there is reaſon to hope that, in time, 
our Wine may be much eſteemed. 


It would be endleſs to recount all our 
plants, roots and herbs; many of which, 
though now neglected, might, with à little 
care and attention, become articles of com- 
merce, and be of great uſe to our country. 
It is found from experience that Flaxſeed, 
by reaſon of the drought and ſcorching ſun 
in May and June, does not grow well, and 
Hemp requires ſo rich a ſoil, that few pieces 
of ground will produce it. There is a plant, 
a. native of this country, which grows in 
many places, but delights more particularly 
in light ſandy ſoils, known commonly by 
the name of Indian Hemp. Its bark is ſo 
ſtrong, that the Indians make uſe of it for 


bow-ftrings. Could we but find a method 


of ſeparating and ſoftening its fibres, ſo as 
to render it fit. to be ſpun into fine thread, 


it might ſerve as a. ſubſtitute for Flax and 


Hemp. 
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Hemp. This plant deſerves to be cultivated 
on another account. The pod it bears con- 
tains a ſubſtance that, from its ſoftneſs and 
elaſticity, might be uſed inſtead of the fineſt 
Down. Its culture is eaſy, inaſmuch as its 
root, which penetrates deep into the earth, 
Turvives the winter, and ſhoots out freſh 
ſtalks every ſpring. Five or fix years after 
being ſown, it is in its greateſt perfection. 
With the roots of plants, unknown to white 
people, the Indians ſtain wood, hair and 
ſkins of a beautiful colour, that preſerves 
its luſtre for years, though expoſed to the 
weather. With the juice of herbs they re- 
lieve many diſeaſes, heal wounds, and cure 
the bite of the moſt venomous ſnakes.. A 
perfect knowledge of: theſe ſimples, and of 
many others, withwhich ourcountry abounds, 
might be of rene uſe to mankind. 


The bowels of our earth are but little ex- 


Plored, notwithſtanding the encouragement 


received from the experiments that have 
already been made. There is a great variety 
of Clays, many of them valuable. Of ſome, 
good crucibles have been made, and fire 
bricks, equal to any in the world. Others 
have anſwered fo well in burning, as to in- 


duce one to hope that, in time, a porce- 


lain, equal to that brought from China, may 
C 2 be 
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be made here. Near Newcaſtle on Delaware, 
a clay is found, which, uſed as a paint, re- 
{tains its colour for years, even when ex- 


poſed to the weather, without any mixture 
of oil. In many places is found a kind of 


earth, which has been uſed inſtead of Span- 
70 brown, and anſwered the end. In other 
places there is an ochre, which dyes.a wainſ.- 
cot colour. May not ſome of theſe clays 
have medicinal qualities? About eighteen 


miles from this city, on the banks of Meſha- 


meny, is a-large bed of black lead. The 


lands to the ſouthward are ſo replete with 
nitre, or ſo favourable for producing it, 
that, in ſundry places, it appears like a 


hoar-froſt, on the ſurface of the ground. 
We are informed that a gentleman in Hir- 
ginia made a large quantity of ſaltpetre from. 
the ſweepings of his tobaccochouſe, for, 


which he received a medal from the Socie- ; 
ty of Arts: And, to evince the importance 


of this diſcovery, the ſame gentleman aſlerts- 


that, from the floor of a tobaccothouſe, fix- 


ty by forty feet, may be collected, by a ve- 
ry ſimple proceſs, ſixteen hundred weight. 
of Nitre in a year. Nay, it 1s ſaid there 


are, if the expreſſion may be allowed, mines 


of Saltpetre 1 in the mountains. 
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Of ores and minerals America produces 


nine: as well as plenty; iron, copper 
and lead are found in many places. Some 


famples of tin, antimony and biſmuth ores 
have been lately diſcovered, and other mi- 


nerals, the nature and properties of which 
are not fecienti aſcertained. 


It would be worthy of every perſon, 
therefore, who wiſhes to improve his coun- 
try, and advance its intereſt, to try whe- 
ther he cannot find at home, or introduce 


from abroad, new ſpecies. of plants, trees, 
fruits, grain, &c.- ſuitable to our . own ſoil 
and climate, for the ſupport and ornament 
of life, and for articles of trade and com- 
merce. Each one according to his oppor- 
tunities and ability, ſhould explore the vir- 
tues of our native plants, &c. and ſearch 


out the treaſures which nature has conceal -· 
ed in the bowels of the earth. 


| Such diſcoveries will not only be a bene- 
fit to ourſelves, but they will render us 
more uſeful to our Mother Country. They 
Will give full ſcope to our induſtry, without 
exciting her jealouſy, or interfering in the 
leaſt with her manufactories; they will en- 
large and give ſtability to her commerce. 
For, if by theſe means, the continental co- 


lonies ; 
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Tonies can ſupply her with the rarities of 
China, and her iſlands can furniſh the rich 
ſpices of the Eaſt- Indies, her merchants will 
no longer be obliged, in order to obtain 
theſe, to traverſe three quarters of the globe, 
encounter the difficulties of ſo tedious a 
voyage, and, after all, ſubmit to the inſo- 
lence, or exorbitant demands of foreigners. 


Already has Britain experienced the ad- 
vantage of her colomes furniſhing thoſe ar- 
ticles, with which ſhe uſed to be ſupphed by 
foreign nations. In the infancy of the colo- 
mes, and before they were ſettled, ſhe de- 
pended on Sweden and Ruffia tor naval ſtores. 
Theſe nations, imagining that ſhe could not 

| Procure them elſewhere, and reſolving to 
f ancreaſe their gain, entered into a combin- 
ation to raiſe the price: And had not her 
colonies furniſhed theſe articles, ſhe muſt 
have given-up the empire of the ſea, or ſub- 
mitted to their arbitrary impoſitions. | 


But to accompliſh theſe defirable ends, it 
is eſteemed neceſſary, and propoſed, that 
Men of Learning and Enquiry ſhould turn 
their thoughts and attention to theſe ſub- 
jects. The bulk of mankind follow a beaten 
track. They ſeldom turn their thoughts to 
experiments, and ſcarcely ever adopt a new 

meaſure 
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-meaſure, until they are well aſſured of ſuc- 
ceſs and advantage from it, or are ſet upon 
it by thoſe, who have weight and A 
with them. 


That this Society may, as far as in their | 
power, contribute to the carrying ſuch a 1 
Plan into execution, it is propoſed to make - | 
it a principal part of their buſineſs to in- 
quire, and try to find out, what our coun- 
try is capable of producing; what improve- 
ments may be made in agriculture, farming, 
gardening, &c. The beſt methods of manu- 
ring land, of reſtoring ſoils, 'that are worn | 

_ out, and of protecting and guarding our 
fruits, trees, plants, and grains, from worms, 
inſects, and blaſts; how to improve the breed 
of uſeful animals, and introduce other ſpe- 
cies from foreign countries,; how to pre- 
ſerve our timber for ſhip-building and other 
purpoſes, and to: increaſe the moſt valua- 
ble ſorts, the beſt time for felling and the -- 
beſt method of ſeaſoning it ; what are the 

\ virtues and uſes of the many plants, &c. 
which this country produces ; what exotics 
or medicinal plants may be introduced, and. 
the beſt method of propagating the moſt. 
uſeful of them; what new vegetable juices. 
may be diſcovered, and the beſt way of 
managing them; what improvements * 


— 
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be undd 5 in the art of fermentation, making 


of wine, cyder, vinegar, &c. the cheapeſt 
and beſt methods of making highways, 
cauſe ways, and bridges, joining. of rivers, 
and increaſing our inland navigation. 


But it is not propoſed to confine the views 
of the Society, wholly, to theſe things, ſo 
as to exclude. other uſeful ſubjects, either in 
phyſics, mechanics, aſtronomy, mathema- 
tics, &c. 


The means of conveying Engwiedge are 


now become eaſy. Printing Houſes are erect- 
ed in all the principal towns on the conti- 


nent, and regular poſts eſtabliſhed to carry 
letters and papers from one to another. 
Philadelphia, (the place where this Society 
meets) hath, by its port iituation, not on- 
ly a ready communication by land, with our 
Continental-Colonies; but likewiſe with our 


Iflands, by veſſels employed i in carrying on 


our trade. Beſides, hints thrown out in our 


public circulating papers are not loſt, as 4 
in this country, almoſt every man is fond 
of reading, and ſeems to have a thirſt for 


knowledge. 
The Society are very ſenſible how une- 


qual they are to the taſk of carrying into 
execution a plan of ſo extenſive a nature. 
But 
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But they hope the uſefulneſs of it will pro- 
cure them the countenance and aſſiſtance of 
every man 0 wiſhes well ta his country. 


xvii 


There are many gentlemen in different 


parts of the country, whom Providence 
hath bleſſed with Affluence, and whoſe un- 


derſtanding is improved by a liberal edu- 
cation. From ſuch the Society promiſe them- 


{elves great aſſiſtance, as their fortunes ena- 
ble them to make experiments, which men 
of narrow circumſtances would not dare to 
attempt. The . farmers employed in culti- 


vating the lands are intelligent and ſenſible, . 


capable of obſervation, and of making-many 
uſeful experiments. From theſe we . ſhall 


thankfully receive every hint and practical 
obſervation, relative to the improvement of 


their farms, the culture of trees and grain, 
the railing of ſtock, Sc. As among our 
mechanics many are expert and ingenious, 
the Society hope to be favoured with any 


new inventions and diſcoveries. they ſhall 


make; and, as many of our young men, 


who have turned their thoughts to philoſo- 
phical ſubjects, have diſcovered ſuch a de- 5 


gree of judgment and genius, as will enable 
them to carry their reſearches far into na- 
ture, their ſentiments on ſuch ſubjects, as 
Hos | d they 
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they ſhall be pleaſed to communicate to us, 
ſhall be received with thankfulnefs. For, 
befides the other advantages that may re- 
dound from an inſtitution of this ſort, it 
may have a tendency to inſpire our youth 
with a love of knowledge, to draw them 
gently from ſcenes of diſſipation, and to 
animate them with a laudable deſire of diſ- 
tinguiſhing themſelves by improvements in 
arts and ſciences, and by uſeful diſcoveries 
that may do honour to themſelves, and pro- 
mote the intereſt of their country. 


Every ſpecimen of what is curious or 


valuable in forming a cabinet, or collection 
of foſſil, vegetable or animal ſubſtances, that 
may enlarge thebounds of natural hiſtory in 
general, and of this part of the world in par- 
ticular, will be eſteemed agreeable preſents, 
and grateful acknowledgments will be made 
to the reſpective donors. 
The Society propoſe, as ſoon as their 
Stock will enable them, to reward with ſuit- 
able premiums every perſon who ſhall make 
any valuable improvement, invention or diſ- 
covery, in any of the ſubjects before men- 
tioned. They will always be ready to in- 
corporate, as members, thoſe who deſerve 
6 well 
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FRE F ACE xix 
well of their country. In ſhort, the chief 
merit the Society mean to claim to them- 
ſelves is only that of encouraging and di- 
recting inquiries and experiments, of receiv- 
ing, collecting and digeſting diſcoveries, in- 
2 ventions and improvements, of communi- A 
3 cating them to the public, and diſtinguiſhing 
the authors; and of thus uniting the labours 

of many, to attain one end, namely, the | 
advancement of uſeful knowledge and im- 
provement of our country. 
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TRANSACTIONS 


Or T A 


American PhilosorHICAL Society, c. 


„ 


MATHEMATICAL and ASTRONOMICAL PAPERS, 


A deſcription of a new On R ERV, planned, and now nearly 
finiſhed, by David Rittenhouſe, A. M. of Norriton, in 7he 
county of Philadelphia, Communicated by Dr. SMITH, 


* HIS machine is intended to have three faces, 
= HA He ſtanding perpendicular to the horizon: That in 

* T * the front to be four feet ſquare, made of ſheet 
2 „ wo braſs, curiouſly poliſhed, filvered and painted in 


5 N I proper places, and otherwiſe ornamented. From 


the center ariſes an axis, to ſupport a gilded braſs ball, in- 


tended to repreſent the ſun. Round this ball move others, 


made of braſs or ivory, to repreſent the planets: They are to 


move in elliptical orbits, having the central ball in one focus; 


and their motions to be ſometimes ſwifter, and ſometunes 


Nower, as nearly according to the true law of an equable de- 


ſcription of areas as is poſſible, without too great a complica- 


tion of wheel-work. Ihe orbit ot each planet is likewiſe to be 
5 + hag Properly 
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properly inclined to thoſe of the others; and their Apbelia 
and Nodes juſtly placed; and their velocities fo accurately ad- 
juſted, as not to differ ſenſibly from the tables of aſtronomy in 
ſome thouſands of years. 60 r 


Fox the greater beauty of the inſtrument, the balls repre- 
ſenting the planets, are to be of a conſiderable bigneſs; but 
ſo contrived, that they may be taken off at pleaſure, and 


others, much ſmaller, and fitter for ſome purpoſes, put in 


their places. 6 


Wurx the machine is put in motion, by the turning of a 
winch, there are three indexes, which point out the hour of 


the day, the day of the month, and the year, (according to the 


Julian account) anſwering to that ſituation of the heavenly 


bodies which it then repreſented; and ſo continually, for a 


period of 5000 years, either tor ward or backward. 


In order to know the true ſituation of a planet, at any par- 


ticular time, the ſmall ſett of balls are to be put each on its 
reſpective axis, then the winch to be turned round *till each 


index points to the given time; then a ſmall Teleſcope, made 
for the purpoſe, is to be applied to the central ball, and di- 
recting it to the planet, its longitude and inelination will be 


ſeen on a large braſs circle, ſilvered, and properly graduated, 


repreſenting the Zodiac, and having a motion of one degree in 
72 years, agreeable to the La of the Equinoxes: 80 


likewiſe by applying the teleſcope to the ball repreſenting the 


Earth, and directing it to any planet, then will both the lon- 
gitude and latitude of that planet be pointed out (by an index, 
and graduated circle) as. ſeen from the earth. | 


Tus two leſſer Faces are four feet in heighth, and' 2 feet 


3.inches in breadth : One of them . repreſents and exhibits- 
all the appearances of Jupiter, and his fatellites, their eclip- 
ies, tranſits and inclinations: Likewiſe all the appearances. 
of Saturn, with his ring and fatellites. And the other repre- 


fents all the phænomena of the Moon, particularly the exact 
ume, quantity, and duration. of her eclipſes, and thoſe of the 


Sun, 
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Sun, occaſioned by her interpoſition ; with a moſt curious con- 
trivance for exhibiting the appearance of a Solar Eclipſe at any 
particular place on the earth: Likewiſe the true place of the 
Moon in the ſigns, with her latitude, and the place of her 
Apogee and Nodes, the Sun's declination, equation of time, &c. 
It muſt be underſtood that all theſe motions are to correſpond 
exactly with the celeſtial motions, and not to differ ſome De- 
.grees from the truth, as is common in orreries. | 


Tux whole may be adjuſted to, and kept in motion by, a 


ſtrong Pendulum Clock, nevertheleſs, at liberty to be turned by 
the winch, and adjuſted to any time, paſt or future. 


N. B. Tux above machine is to be ſupported by a mahoga- 


ny caſe, adorned with foliage, and ſome of the beſt enrich- 


ments of ſculpture. The part containing the mechanical 
_ aſtronomy of the Moon, has been ſometime finiſhed, and is 
found perfectly to anſwer, by many trials already made of it. 
The remainder of the work, is now almoſt compleated. The 
clock part of it-may be contrived to play a great variety of 
Magee, | | 
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The following CALCULATIONS and PROJECTIONS of 
' the Tranſit of Venus were laid before the Society agreeable to 
their Dates, and claim a Place here, as it may be of uſe, in va- 
rious Reſpects, to compare them with the actual Obſervations of 
the Tranſit, afterwards made in this Province; and from thence 

to collect the Differences between Computation and Obſervation, . 
together wit the Cauſes of thoſe Differences. | 


PROJECTION. of the enſuing TRANSIT of VENUS aver the SUN, which. is 
to happen June zd, 1769. By David Rittenhouſe, 4. M. 


ELEMENTS from Halley's Tables, for Lat. 40* M. & Long. 75 W. from. 
. Greenwich. | 9 
Communicated by Revd. Dr. Smith, June 21, 1969. 


i769, June 3d. at 3 h. P. M Sun'splace, 2* 13%. 21.37” . 
Heliocentric place of $ in ecliptic, 8. 13. 18. 11 Lat. 2 N. 4” 29. 


© à 2 8 26* 


At 8 Hours P. M. Sun's Place, 2% 13%. 33 357 | ; 
Place of Venus 8. 13. 38 .2 Lat. 2 N. 318.“ 


— 


228 4. 27 


Log. © 2 © 5.006568 Diſtance 10152385 
74 2 a © 4.861095 Diſt, 7262652 
a Log. 9 4 © 4.40858 Diſt. 2889733 
Diff. Log. 400237 7 


Apparent Semidiameter of © 15“. 51 81585 
Apparent Semidiameter of f/ - 07 5719 
Diminiſh'd * Semidiam. of © 6,3065 
Diminiſh'd Semidiam. of ? o, 2276 
Beginning of the Tranſit, zh. 16” 
End 8. 50 


in Ratio of 7262 to 2889 


But ſuppoſing the Sun's Horizontal Parallax but 8 Seconds, then for the 
above Lat. and Lon. | | 


Firſt External Contact will be at zh. 11min.. 


* The Diameters were diminiſhed to anſucer the Scale to which the Latitude 9 
Venus wwas ſet off in the Projection. | 


See che Proje2ion ; Plate, I. 
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The following Paper by the Revd. Mr. Ewinc, was alſo con- 
re | municated, June 21, 1768. 


GENTLEMEN, 


A you have taken under conſideration, the propoſal which 
"A 1 made to you the 19th of April laſt, of obſerving the 
enſuing Tranſit of Venus over the Diſk of the Sun, which will 
be on the 3d of June, 1769; permit me to lay before you a 
projection of the Tranſit, as ſeen from Philadelphia, together 
with the elements of the projection, deduced from as accu- 
rate a calculation as I could make from Dr. Halley's tables. 
I find from the obſervations made on the laſt Tranſit in June, 
1761, that the mean motion of Venus, for the year 1769, 
ſhould be 217 more than theſe tables make it, and that the 
place of the nodes of Venus, as ſtated in theſe tables, needs 
the following correction. At the time of the ecliptical con- 
junction of the Sun and Venus in June 1761, their place was 
2“ 159 36“ 33% and her geocentric latitude was 9“ 44” .9 


ſouth. Ihen ſay, as 72626. 3 the diftance of Venus from the 


Sun: 28894. 9 the diſt. of Venus from the earth: : 584” .9 
her geccentric latitude : 3“ 527 .71 her heliocentric latitude 
at that time, Then ſay, as the tangent of the inclination of 
her orbit with the ecliptic, 'is to rad, ſo is the tangent of her 
heliocentric latitude to the ſine of her diſt. from the node; i. e. 
«TIES 27 3077 md. tt To g2* 964 Sg 84*%£ ld 
which deduct from her place June 6th, 1761, at the time of the 
tranſit, viz. at Sh. 57 20% at Greenwich; and the remainder 
viz. 2* 14% 31' 19/ is the place of her aſcending node at that 


time. The motion of her nodes, as ſtated by Dr. Halley, is 


31” per annum; therefore, for 8 years, add 4 8 to the 
abovementioned place of her node, and the ſum, viz. 2* 14? 
35' 27” is the place of the node in the year 1769, June 3d. 
With theſe corrected elements, and others, as in the tables, 
the following calculatioas are made. 


Tux apparent time of the ecliptical conjunction of the Sun 
and Venus, as ſeen from the center of the earth, 1769, 
B June 


—_ A r ae ada — a. — — — — 


TOP 


June zd, 5b. 4' 43”, as reckoned at Philadelphia, gb. o' 327 
weſt from 84 The place of the Sun and Venus, at 
the time of the tranſit, is 20 I 3* 26' 32”, The place of her 
deſcending node is 8* 14 35 27) at that time. The geocen- 
tric latitude of Venus ir that time is 10' 169, 293. The Sun's 
ſemidiameter is 15" 45". 65. The ſemidiameter of Venus of 
29% Their ſum 16 14“/. 68 their difference is 1316/65. Ve- 
nus's horary motion from the Sun 3“ 57% 43. The angle 
made by the axis of the earth and ecliptic, as ſeen from the 
Sun, 7* 3' 16”, The angle made by the axis oh Venus's vi- 
ſible path and the axis of the ecliptic, is 8* 34 17”; the angu- 
lar point or node being 1* 8' 55 welt of the Sun. The angle 
made by the earth's axis and the axis of Venus's viſible path: 
is equal to the ſum of theſe 15* 37“ 35%.. The horizontal pa- 
rallax of the fun on the day of the tranſit.is 8“ 5204, when his. 
diſtance from the earth is 10152 1.2, his par rallax at. his mean: 
diſtance 100000 being ſuppoſed to be 87. 65, as found at the 
laſt tranſit 1761. The horizontal parallax. = Venus on the 
day of the tranſit 29“. 9348, when her diſtance from the Sun is 
72626. 3, her mean diſtance being according to her periodic 
time 72333. The difference of theſe, viz. 21“. 4144, is the 
horizontal parallax of Venus from the Sun on the ſaid day, 
The Tranſit begins, as ſeen from the earth's center, at 2. 17' 
20” ,48, and ends at 8h. 41' 46” .72. The total ingreſs at 20. 
36' 310.38; the beginning of egreſs at 8h. 22" 35” 82; ſo 
rank the whole duration between. the internal contacts will be 
3b. 46 4/44. But theſe times will be conſiderably altered by 
the parallaxes of Venus in longitude and latitude, as obſerved 
from different parts of the earth. The whole effect of the pa- 
rallaxes of longitude and latitude at the time of the external 
contact to haſten it, being 3 3' 31”, the time of it, as ſeen from 
Philadelphia, is at 2b. 13 4 49/ 28'” F. M. And the time of 
total ingreſs at Philadelphia is 2b, 327 27%; the total effect of 
theſe parallaxes to accelerate the internal contact being 4* 4“. 


| | | Tazsx times depend upon the longitude of Philadelphia 
} Weſt of Greenwich, which in this calculation is ſuppoſed to be 
1 5h. of 32”, which is as near as I have yet been able to aſcertain 


| | it, by comparing a number of obſervations made on the ons. 
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of the firſt ſatellite of Jupiter, with Mr. Emmerſon's tables. 
But theſe cannot be depended upon for the longitude, within à 
minute or two of time, which will by no means anſwer the de- 
ſign of aſcertaining the diſtances of the Sun and planets by the 
enſuing tranſit. I would therefore beg leave to propoſe to the 
Society, that proviſion be made, without loſs of time, fot 
erecting a ſmall obſervatory in ſome convenient place, that the 
occultations of ſome known ſtars by the Moon, and the eclipſes 
of Jupiter's ſatellites, may be noted, and compared with 
the correſponding obſervations made at Greenwich, and other 
places: And that ſome proper perſons be appointed to make 
the obſervations, at the expence of the Society, that our lon- 
itude may be aſcertained with the preciſion that is neceſſary. 

t would be proper, that at leaſt two ſetts of obſervers be ap- 
pointed to view the tranſit in this city, in order to guard 
againſt the fatal accident of loſing the Sun out of the field of 
the teleſcope, in the critical and important moment; which I 
find happened to a good aſtronomer in the Eaſt-Indies, at the 
time of the laſt tranſit. It is very difficult to preſerve a celeſ- 
tial object in the field of a teleſcope, that magnifies conſiderably. 


Tur expence of making theſe obſervations, with ſufficient 
accuracy, muſt be conſiderable ; but it is hoped that an op- 
portunity will not be neglected on this account, which, for its 
importance to the intereſts of aſtronomy and navigation, has 
juſtly drawn the attention of every civilized nation in the 
world, and which will not be preſented again for more than a 
century to come. 8 


Tarts things are ſubmitted, with all humility and deference, 
to the judgment of this reſpectable Society, by 
Their very humble Servant, 
Philadelphia, June 14. 1768. JOHN EWING. 


N. B. Thedifference between ſome of theſe Numbers and 
thoſe printed in the American Magazine, was occaſioned by 
neglecting the 217 of correction in the place of Venus, as incon- 
ſiderable; the effect of which is here taken into the computation, 
and the reſult is ſet down above. See the projection, plate 2. 
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An Account of the TRANSIT or Venvs over the Sun's Disc, ar 
| obſerved at NoRRITON, in the County of Philadelphia, and 
Province of Pennſylvania, June 3d, 1769. 1 


By WILLIAM Surru, D. D. Provoſt, of the College of Philadel- 
Pphia, Jonx Lok ENS, £/q; Surveyor-General of Pennſylva- 
nia, David RirTEN HOUSE, A. M. of Norriton, and Jonn. 

SELLERS, E,; Repreſentative in Aſſembly, for Cheſter 
County | JE 
Being the Committee appointed for that. Obſervation, by. the: 
AMERICAN PHILOSOPHICAL SOCLETY, Held at Philadelphia, 
for promoting uſeful Knowledge. 


Communicated to the Society, July 20th, 1769, by Direction, 
and in Behalf of, the Committee; % Dr. SMiTH.. 


GENTLEMEN. 


MON the various public ſpirited deſigns, that have 
engaged the attention of this Society, ſince its firſt Infti- 
tution; none does them more honor than their early reſolution- 
to appoint COMMITTEES, of their own Members, to take as 
many obſervations, in different places, of that rare Phanome- 
non, the TRANSIT or Venus over the Sux's Dise, as they 
had any probability of being able to defray the expence of: 
either from their own funds, or the public aſſiſtance they 
expected. . 


As the members of the NVorriton- Committee live at ſome 
diſtance from each other, I am, therefore, at their requeſt, 
now to.digeft and lay before you, in one view, the whole of 
our obſervations in that place; diſtinguiſhing, however, the 
part of each 'obſerver ; and going back to the firſt prepara- 
tions. For I am perſuaded that the dependence, which the- 
learned world may place on: any particular Tranſit-Account, 

| 0 | | | . wall. 
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will be in proportion to the previous and ſubſequent care, 
which is found to have been taken in a ſeries of accurate and 
well conducted obſervations, for aſcertaining the going of the. 
time- pieces, and fixing the Latitude and. Longitude of the 
places of obſervation, Cc. | 


Ax I am the more deſirous to be particular in theſe points, 

in order to do juſtice to Mr, Rittenhouſe, one of our Commit- 
tee; to whole extraordinary ſkill and diligence is owing what- 
ever advantage may be derived, in theſe reſpects, to our obſer- 
vation of the Tranſit itſelf. It is further preſumed, that 
Aſtronomers, in diſtant countries, will be deſirous to have 
not only the work and reſults belonging to each particular 
Tran/it-Obſervation, but the materials alſo, that they may 
examine and conclude for themſelves. And this may be more 
particularly requiſite, in a New Obſeryatory, ſuch as Norriton,, 
the name of which hath perhaps never before been heard of by 
_ diſtant Aſtronomers; and therefore, its latitude and longitude. 
are to be once fixed, from principles that may be ſatisfactory 
on the preſent, as well as on any future, occaſion. 

Oun great diſcouragement, at our firſt appointment, was 
the want of proper apparatus, eſpecially good Teleſcopes, with. 
Micrometers. The generoſity of our Provincial Aſſembly ſoon 
removed a great part of this diſcouragement, not only by their 
vote to purchaſe one of the beſt Reflecting Teleſcopes, with a 
Dollond's Micrometer; but likewiſe by their ſubſequent. dona- 
tion of Oue Hundred Pounds, for erecting Obſervatories, . and, 
defraying other incidental expences. It was foreſeen that on 
the arrival of this Teleſcope, added to ſuch private ones as 
might be procured in the city, together with fitting up the. 
inſtruments: belonging to the Honorable: the Proprietaries of. 
the Province, viz. the equal Altitude and Tranſit Inſtrument, 


and the large aſtronomical Sector, nothing would be wanting, 
for the City-Ob/ervatory in the State-Houſe Square, but a good, 


Time-Piece, which was calily to be procured. 


Wln remained however ſtill at a loſs, how to furniſh the Ne. 


riton Obſervatory, But even this difficulty gradually vaniſhed;. 


Early, 


E 
«- pany of Philadelphia, with which a good obſervation may 
«©. be made, tho? it has no micrometer,” | 


10 J 

Early in September, 1768, ſoon after the nomination of our 
Committees, I received a letter from that worthy and honorable 
Gentleman, Tromas PENN, Eſq; one of the Proprietaries of 
this Province, which he wrote at the deſire of the Rev. Mr. 
Maſſtelyne, Aſtronomer Royal, expreſſing their deſire, That 
« we would exert ourſelves in obſerving the Tranſit, for 
„Which our ſituation would be ſo favourable” ; and enclo- 
ſing ſome copies of Mr. Maſiylyne's printed directions for that 
purpole. 


Wx were now enabled to furniſh the Norriton Obſervatory, 
as follows, viz, 


r. A Grzcorian REFLECTOR about 2 f. focal length, with 
a Dollond's Micrometer. This Teleſcope hath four different 
magnifving powers, viz. 553 95, 130, and 200 times; oy 
means of two Tubes containing cye-glaſſes that magnify dif- 
ferently, and two ſmall Speculums of different focal diſtances. 


Tris gave me an opportunity, which. I immediately em- 
Made by Nairne. Uſed by Dr. SMITH. 


braced, of acquainting Mr. Penn what preparations we had 
already made; and what encouragement the Aſſembly had 
given in voting One Hundred Pounds Sterling, for the purchaſe 
of One Reflecting Teleſcope and Micrometer, for the City 
Obſervatory ; but that we ſhould be at a great loſs for a tel- 
eſcope of the like conſtruction for the Norriton Obſervatory, and 

_ requeſting him to order a Reflector of two, or two and an half fect, 
with Dollond's Micrometer, to be got ready as ſoon as poſſible 
in London. It was not long before I had the pleaſure to hear 
that Mr. PENN had ordered ſuch a Teleſcope, which came to 
hand about the middle of May, with» a moſt obliging letter, 
expreſling the ſatisfaction he had in hearing of the ſpirit ſnewn 
at Philadelphia, for obſerving this curious Phœnomenon when 
it ſhould happen ; and concluding as follows--- 


2. A Reyracrtor of 42 f. its magnifying power about 140. 
The glaſſes were ſent from London with the large Reflector, and 
belonged to Harvard College, New- England; but as they did 
not arrive time enough to be ſent to that place before the 


Tranſit, they were fitted up here, by Mr. Rittenhouſe ; and--- 
_ Uſed by Mr. Luxews. 


3 — — db 


— 


3. Ms. Rittenhouſe's RerxacToR, with an object glaſs of 
36 fl. focus, and a convex eye-glaſs of 3 inches, magnifying 
about 144 times. Uſed by HIusETr. 
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Born theſe Refractors, as well as the Reflector, were in moſt 
exquiſite order. . 


2 


4 — 


« Inave ſent, by Capt. Sparks, a Reflecting-Teleſcope with > | : | | {1 
= Dollond's Micrometer, exact to your requeſt, which I hope 4. Ax Equal-Altitude Inftrument ; its teleſcope three and an half | ; 
7 5 — 2 7 ſafe to hand. After making your obſervation f. focal length, with two horizontal hairs, and a vertical one, in © | 
- wh 8 155 you will preſent it, in my name, to the Col- its focus, firmly ſupportedon a ſtone pedeſtal, and eaſily adjuſted | | 
A CEC ze Mens. Maſon and Dixon tell me, they never uſed a to a plummet wire 4 feet in length, by 2 ſcrews one moving it 1 

better than that“ which I formerly ſent to the Library Com- in a North and South, the other in an Eaſt and Welt, direction. | | 

* Mr. OWEN BIDDLE, who was appointed by the Society to conduct the ob- | 1 | 
ſervation near Cape Henlopen, had this teleſcope ; nothing beiag defired there but | 5. ATR ANSIT-T ELESCOPE, fixed in the - Meridian On an ; ll 
the contadts and their exact time; which he obtained to great ſatisfaction, as by | axis with fine ſteel points M fo that the hair in its focus can 1 


his report may appear. As he had but ſhort time to prepare, and there was a > L SY . 
move in no other direction than along the meridian ; in which 


2 i petting he perofary a toe, for fixing, by his'own - obſervations, | 

the longitude and latitude of the place choſen for his ſtation, it was reſolved to | | 
depend on the aſcertaining theſe articles, by running a line from the place of his | 1 marks South and North, about 3 39 yards diſtance 
erb 5 a Ps 2 in F488 work of Meſſrs. Maſon and Dixon, when em- each; to which it can be readily adjuſted In Fo horizontal . 
ployed in ſettling the boundary lines of Pennſylvania and Maryland; and in mea- it can in a vertical poſition by another. 
luring a degree of latitude, along that fine level peninſula, between Delaware . _ by One Icrew, as L * P * 83 


106 and Cheaſopeake Bays, 
| / | | * Pang 


BAL 


LE 


SE 


6. Ax excellent Time-Przce, having for its pendulum- 
rod a flat ſteel-bar, with a bob weighing about 12 lb. and vi- 
brating in a ſmall arch. It goes 8 days, does not ſtop when 
wound up, beats dead ſeconds, and is kept in motion by a 
weight of 5 pounds. 


 Tazss three laſt articles were alſo Mr. Rittenbouſe's proper- 
ty, and made by himſelf, ; 


7. Ax ASTRONOMICAL QUADRANT, two and an half f. radius, 
made by Siſſon, the property of the Eaſt Jerſey Proprietors; 
under the care of the Right Hon. William Earl of S irling, Sur- 
veyor-General of that Province; from whom Mr. Lukens pro- 
cured the uſe of it, and ſent it up to Mr. Rittenbouſe tor aſcer- 
taining the latitude of the Obſervatory. Thus we were at length 
compleatly furniſhed with every inſtrument proper for our 
work. | 40 


As Mr. Rittenhouſe's dwelling at Norriton is about 20 miles 
North-Weſt of Philadelphia, our other engagements did not 
permit Mr, Lukens or myſelf, to pay much attention to the 
neceſſary preparations z but we knew that we had entruſted them 
to a gentleman on the ſpot, who had joined to a compleat ſkill 
in Mechanics, ſo extenſive an aſtronomical and mathematical 
knowlege, that the uſe, management, andeven the conſtruction, 
of the neceſſary apparatus, were perfectly familiar to him. 
Mr. Lukens and myſelf could not ſet out for his houſe till 
Thurſday, June iſt; but, on our arrival there, we found every 
preparation ſo forward, that we had little to do, but to exa- 
mine, and adjuſt our reſpective teleſcopes to diſtinct viſion. 
He had fitted up the different inſtruments, and made a great 
number of obſervations, to aſcertain the going of his Time- 
Piece, and to determine the latitude and longitude of his 
Obſervatory, The laudable pains he hath taken in theſe mate- 
rial articles, will beſt appear from the work itfelf, which he 
hath committed into my hands, with the following modeſt in - 
troduction; giving me a liberty, which his own accuracy, care 
and abilities, leave no room to exerciſe. 


Nor- 


— 3 J 


bn n, endes, July vs, ges 
f Dran Sm, ' es os Ld 


72 E incloſed is the beſt a account I can give of the Con- 

TACTS, as I obſerved them; and of what I ſaw during 

the interval between them.” I ſhould be glad you would contrat? 

«© them, and alſo the other papers, into a ſmaller compaſs, as I 

© would have done myſelf, if I bad known how. I beg you would 

* not copy any thing merely becauſe I have written it, but leave our 
e what you think ſuperfluous. 


1 am, 
With great eſteem and affeFion, _- 
Tours, &c. 


| DAVID RITTENHOUSE.” 
To Revd. Dr. SmiTHn. | 


_ Mr. RiTTennovse's Oh ſervations at: Norriton, Before and 
after the TRANSIT or. Venus, June 3d, 1769; for fixing 
the Latitude and Longitude his Ca WR and the 
going of his Clock, &c. 


ARLY in November, 1768, I began to erect an 
6e Obſervatory, agreeable to the reſolutions of the Au- 
c RICAN PHILOSOPHICAL SOCIETY ; but, thro' various diſap- 
& pointments from workmen and weather, could not com- 

« pleat it, till the middle of April, 1769. I had for ſome 
time expected the uſe of an Equal Altitude inſtrument 
from Philadelphia; but finding I could not depend on 
having it, I tell to work, and made one of as * fimple a 
* conſtruction as I could. March 2oth this inſtrument was 
& finiſhed, and put p out of doors, the Obſeryatory not 
« being yet ready. * 


r . e 


4 IR —— Fw 
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* It bs deſcribed above, Ne. 4, of the Apparatus. 
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% Hab, however, for ſome weeks before this, with my 
&* 36 f. Refractor, obſerved eclipſes of Jupiter's ſatellites, in 


* ſuch a manner that, tho* my equal-altitude inſtrument was 


4 not finiſhed, and conſequently I could not ſet my time- 
<< piece to the true noon, I ſhould nevertheleſs be able to tell 
c the time of thoſe eclipſes afterwards, when. the inſtrument - 
4 ſhould be ready For this purpoſe, I obſerved, almoſt eve- 
< ry fair evening, the time by the clock, when the bright tar 
<« in Orion diſappeared behind a fixed obſtacle, by applying 
* my eye to a ſmall ſight-hole, made thro* a piece of braſs, 
* faſtened to a ſtrong poſt. | | 


Taz Obſervations were as follows, viz. 


1769. Star diſap- immer. iſt ſatel. Equal altitudes of G jHence ap- 
1 er clock. er clock. par,noon,or- 
6. D. h m. ſec. Feb. D. h. m. ſec. O's cent. 
15 9. 26. 29 16 14. 24 58] Mar, A. M. P. M. on Merid. 

22 8. 58. 52 23 16. 17. 41D. h. m, ſec. h. m. ſec] per clock. 

24 8. 50. 57. 3. 58. 52. 2. 56 52] h. m. ſec. 
Hence, from co- 19 5 44.7. 7 

Mar. 3 8. 23. 21 lumn 3d. the ap. n. 2 
12 7. 48. 26 parent times of} 8/56 | | 
i 56. 40 2. 58. 26 
14 7. 40-41 the 2 immerſions 5 * 1. 57. 18 


| 20 

17 7 29. 4 above, are, | 8. * Ys 2. . 

20 7. 17.16 Feb. D. h m. ſec. * | * * 
Irn N 16 4 21. 10 


28 6. 45. 44, 


23 10. 15. I | 0s > > 1 * 


„FROM this time, ro May 20th, the clock was altered 
e ſeveral times; once taken down and cleaned, removed back. 
<* to the Obſervatory, and regulated anew. | Care was, how- 


« ever, taken to obſerve equal altitudes, of the Sun, on the 


e days preceeding and following any viſible eclipſe of the iſt 


„ ſatellite; when the weather would permit. 


* 
„Tu whole obſervations, during this period, were the 
9 following. 5 


— — — — 


L 6 1 


———————— — — 
Equal Altitudes of © [Hence appar,| Obſerved Immer- 
April 3d, 1769. Jnoon ; or O's| fions of iſt Sa- 
: * | cent, onMerid.| tellite. 
A. M. ., Jt per clock. April zd. 
h. m, ſec, h, m, 7 m. ſec. h 0 
Ay Fob» 4 | h. me ſec. 
8. 5. 16 3. $9. 2 44. 3 25 14. 52. 40 
* 4th. 
* 3» — 3 | 
8. 6. 33 1 — 10 1 3 9 n 
Sg 10th, 10th. | 
8. 32. 8 16. 46. 20 | 
8. 35. 6 Cloudy. T Day-Light. 
8. 36. 31 | ' 
11th. , 
8. 30. 22 3. 30. 43 
$1 . 8. 33. 18 3. 27. 47 12. O. 20 
I. 8. 34. 41 3. 26. 22 
” 12th. | * | 12th, 
8. 28. 55 | 
8. 31. 51 Cloudy. 11. 14. 38 
8. 33. 16 | 5 n 
14th, 4 8. 
8. 25. 42 8 33. [$6 F 
Cloudy. 3. 31. 1 11. 59. 38 
8. 30. 2 3- 29. 37 ©. 
Ah. 
8. F. 15 3. 44. 6 
8. 8. 3 3. 41. 18 IT. 54. 32 
2.29 3- 39. 58 DET OY 
5th, May p th. 
8. 4. 11 3. 44. 51 11. 23. 45 
8. 6. 59 3. 42. 4 11. 54. 22 
8. 8. 19 3. 40. 42 
6th, 
9. 3- 8 2845 37 
8. F. 54 3. 42. 51 Il. 54. 14 
8. '7. Is — — Foe b 
„ 0 
- 34: 51 3. 17. 12 
36. 13 Us. 4 | 
8. 37. 40 3 75 3 of, 23 3% 
. 39. 3 3 12. 59 
8 5th. May 14th. 
9. 12. 59 2. 39. 28 | | 
We £67 - N Ss Emerſon. | 
9. 15. 53 2. 36. 32 8 9. 58. 20 
. ˙ POPE. IP- } 7 "ove 
C 2 "1 Mar 


: 
£ 
» 
{t 


1 


% May 20th, in the morning, the clock was ſet up for the laſt 
time, pretty near the mean time. It had no proviſion for pre-. 
venting the irregularities ariſing from heat and cold z nor could 
I find leifure to apply any contrivance of this ſort. 1,77 
„ Tuis day. I likewiſe put wires inſtead of hairs in the teleſcope | 

of the equal altitude inſtrument; and the following are the ob- 
ſervations, taken both with it, and with the meridian or Tranſit- 
Teleſcope, in the order wherein they were made. *= 
„ Tre ill ſtate of my health would not permit me to fit up at 
nights, to take hr 6 altitudes of the ſtars. I was therefore 


obliged to content myſelf with thoſe of the Sun only. 


OC 


17 69. May 20th; — q 


Equal Altitudes of [Hence ap- . E- Obſervations With the Hence ap- i 


| m. ſec. h. m. ſec | or Q's cent.] U's Satel- 
8. 1. 30“ 3.5 1. 28 | on Merid. | lites, 


A.M. P. M. | par. noon zh merſions off Meridian Teleſcope. 


par. noon 5 
or O's cent. 


h. m. * on Merid. 


8.2. 52 3-50. 8 per clock. oW.limb 2 __ « | per clock. 
3.4. I5 3-48-45 b. m. fec on Mend. $155 N OATS | 
5.39 3-47. 24 11. 56. 234 | EaftDo. 11.5731 [l. 56. 234 
May 21ft- 7 7 2 
8.1. 1 3.82. 11 Em. iſt Sat. OW. limb, 11.55. 231. Ry i 
3-59-50 1. <6. 40 f b. 'm. fee. | E. Do. 11-57. 37 | 39 
loud 3-49 27 | ; 11. 51. 46, L centre g 16. 30 4 
83.48. 7 f on Mend. 5 39 
bY Y May 234, SEL: | 
2 o. 4 353. 36 3 | 
1.243846. OW. limb 11.55. 39 |, - * 
4 2'47 3.50453 11. 56. 45 | E. Da. 11.57. 53, Fas 56. 46 
4 8 co »- $* 4 8 1 ; wi Fx $1 : 
I ITY May 2416. 4 1 ; 
1 ISE. limb, 11.58. © $7: 
4—pafl. © ſemidi. 1. 8 115 $04.52 | 
| | ; | centre £ | 
| j ditto, -- 12 fy | 
| un 7 May 25th. . N 20 


8. 1.58 3.52. 15 8 E. Do. 11.58. 9 eb” 24h {| 
3. 3.18 3.50. 54 | Ky 2 


4 
- 
[ 
* 
£ 
* 
” 


[7-59.15 3.54.57 bbs _ M 26g 
8. 0.35 3.53. 38 C 


—_— — a 


OW. limb 11.55.53 |. | 


r 2 
— — — L- ——_— _— = = = _— 9 
— — * — 


* Ta the above Equal Alatudes, it may be proper to obſerve that thoſe in the*after- 


noon are ſet donn inan inverted order, the àth P. M. being oppoſite and correſpon- 
ding tothe uit A.M. The 1ſt ſett, accotding to the order in which they ſtand, is the 
Sun's upper nbd it upper hair; the 24 is the upper limb at lower, hajr ; the zd the 
lower limb at upper hair; and the 4th the lower limb at lower hair, as the teleſco 


inverts. 


May 2014. 


- 


4" 
U 


E 7 | 
1769. oath May 266. 4 Wop 
[Equal Al:itudesofC)|Hence ap- [Obſerved E-|Obſervations with theſ Hence ap- 
A. M. P. M. | par. noon j merſions off Meridian T eleſcope. par. nocn; 
h. mec: h. m. ſec.] or @'s cent.] M's Satel. or Q's cent. 
I. 58.54 3.55. 38 | on Merid. | lites. on Merid. 
118. 0.15 3.54.18 per clock, | . ſec. | per clock. 
18. 1.37 3:52.56 [h. m. ſec. SW. limb RN * 3 | h. m. ſec, 
8. 2.57 3.51. 35 1. 57. 10 E. ditto, 11.58. 18 11. 57. 103 N 
| | May 27th, . | 
| n 8 [w. limb 11.56.12 1 
| | | | | E. Do. 11 58. 7 57* 2959} 
— — — a — — 
May 3oth. . - 
1 
* 77 | [ene $20-204r| | 
| | May 3. 34a; pan 
7.57:29 3-58. 49 | | i | | 
7.58.49 3.57. 30 fh. m. ſec -TOW.limb 11.56. 58 8. 6 
8. o. 11 3-50. 8 [11. 58, 52 I ene 1. ens 
8. 1.31 3 2. ; 
14448 | June 24. 
Put ſmaller wires in 
the Teleſcope 3] i | 
hence the dif-|_ en b " 
f. f the in- | | 
1 r 332 e nts a6 11. 58. 33z 
7.83. 9 772 6 5 n. 
7:58.29 358. 47 | 
17-59-53 3.57. | 55. 34 | | 
| tin 3-50. + So | | 
1 1 5 
Herr pA Ib e N | 7 
Equal altitudes were he | ee oF BA ul 
- nottakenthisday,]. . | 64 
as the- inſtrument]. | on: uh 11.5741 2 
was to be other“ | 0, 11.59.57 58.49 
|! wiſe employed in 
the afternoon. i- G if 
[oh June 4th. | 
4. 1-8 | : Vo ads 
7.58.10 3.59. 59 THREE” OW. limb 11.57 54 | 
4117-59-24 3-58. 35 "Fe. 322; - > E. Do. 12. 0.10 | 7 2 
138 0.54 3-57. 15 El | . 
. —————————————— 2 1 
| 12 June s tl. 
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1 ——— — —— * 
_ — 3 > — 9 0 
— — 3 IN 4 — Copy „ 3 4 _—— — 
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769. Nu 5th. | 
| | |RqualAltitudes of © Hence ap- |Obſerved E-[Obſervations with theſHence ap- 
| | J. M. P.M. | par. noon 3} merſions off Meridian Teleſcope.] par. noon 7 
h, m ſec. h. m. ſec. | or Q's cent.] M's Satel- | or©'s cent: 
7.56. 43 4. 1. 50 | on Merid. | lites. . | | on Mend. 
7.58. 3 4. 0:30 | per clock. | | per clock. 


7.59.27 3.59. 7 [h. m. ſee. | 


* 


* 0.47 3.8747 U11. 59. 131 | 


1 : June 6th. 

b 2.50.12 IEm. iſt Sat. „ b. m. ſec. f h. m. ſec, 
1 Bolt: 8. 1 11. 59. 26 h. m. ſec. OW. limb 11.58. 18 J. . 4 x 
Evi 2.475 5 ha 10. 11. 2 | E. Do. 12. 0.33 | 99 ©5 
| TY - June 7th. 

7.57.62 4.1.25 © Em. ad. Sat. OW. limb 11.58. 27 | 
[7.39.16 Sx. 6 8. 23. 42 E. Do. 12. o. 44 1159.35 a 
3 11. 59• 3 W. Ii b | 
8. D. 35 | 1 DW. lim 41. * N 
| on Merid. 3” 33 
: +1 June Stb. i * I 
[5G 4 372 | W.limb 8 
7.56.27 4 3-12 OW. lim HUB 
7:57-48 4. 52 | 81 n Merid.“ 5 rr. 59. 48% 
7.59.10 4. g. 28 59 4 E. Do, 12. 0.57 
[js 0.32 3-59. 7 — 5 
Tune 10th. 
32 4. 4. 1 | | 
57.48 4. 2. 41 
ede 
8. 0.32 3-59. 7 22 2 
bo © WAR: »5 2 a, LEES 
SW. limb 11.5 9. 29 
| — . E. Do. 12. 1.45 _—— 
"vs June 13th. 
* 5 Em. itt Sat ; 
7-59.13 4. 2. 30 | W. limb 11.59.42 , 
8. 0.33 4. 1,11 5 0 zo |12. 5-59 OE. Da. 12.7.0 fla. e. 30 
Þ June 14th | | YH 
f OW. limb 11.59.57 | | - 
. i . | n 
2 June 16th, a M a | 
750.52 4. 6. 16 OW. limb 12. o. 26 wad 
7-58.12 4 4:87 |, SW ii 
117 59.36 4. 3.33 34 Re. 6 
13.059 4. 2 12 | n Merid. A N 8 
Hd 1 17 288 5 June 1th. 


J. 19 


L 12 Fine 77h. 
Eqea Afdtudes of Hence p. Obſerved E 
4. M. * M. par. noon; merſions of 


5 


0 


: 
: 


7 


—— CCC AY 


| . 


Obſervations with the Hence a 


Meridian Teleſcope. 


p- || 
par. noon ;. 


| or@'s cent. 
on Merid. 
| per clock. 


\ 
1 2 


U's Satel- | 
lites. 1 


or O' cent. 
on Merid. 
r clock. 


m. ſec 


13. 1 44 8 


R 


-  h, m+ ſee. 
OW.limbi 2. o. 36 
pail. ſemid. 1. 8,8, 


— — 


V centre 
k 


Ther- 0 
779 
n Merid. 


"I 


85 7 * 1 
OW. limb 12. o. > 56 is. 2. 4.8 


Therm. 779 


| 
"| 
4 
o | 


—.— 2. 


— ah. 


fer ſemidi. 1, 8,8 
Ac. on mer. 8. 53. 24 
OW.limb 12. 1. 17 
E. Do 12. 3. 34 


I2. 2:25 2 i 
— 83* 


e e . oO WT mo one o 
- 


on. _ 


2 22d. 


— 


* ————-„— 


—: 
” 


W. limb 12. 
E. Do. 12. 


12. 2. 36 


Therm. 74 


— 


— 23d. 


OW. limb 12. 


1. 39 
E. Do. 12. 


3.55 


12. 2 47 
herm.73 2 


| 


—— 


Tune me 24th. 


12, 2. 
Therm 8 a 


OW.limb 12. 


I. 49 
E. Do. 12 


— 


June 25th. 


6 


Jon applying 


zu fat. out of 
the ſhadow, 


| 


OW. nb! 1 


1.57 
E. Do. 12. 


4.14 


12. 3. 


Therm. $A: 
the eye at 


4 . 39: 


| 


June 26th. 


. 3.141 


Therm 85* 


— — X 


TOW. limb 12. 
"L W106 12. 

D E. limb 

onMerid, 


2. 
2 


18.13.52 


89 


Nie 276 


© W.limb 12 2. 14 
E Do. 12 4. 31 6 


D E. limb 
onMerid, 199.9 


Therm. 882 


Acton mer. 8. 19. 3s | 


ä 7 a — am AAS 


|. ae A od 


"Fn — 


— 


i 1 20. | 

Mo © 25 sr 28th, * 5 
]EqualAltitudes of S. Hence ap- [Obſerved E-JObſervations, with theſHence ap- | 
A. M. P. M. par. non; 1 of n TIO Par noen; 
b. m, ſec, k. m. Tec. | or@'s cent. s Satel C- ors cent. 
7+59- 11 4. 7-45 | on Mend. thee 2 on Merid. 
8. o. 31 4 © 25 ber clock. 22 'b. m. ſec. | per clock. 
8. 1.55 4 5 o b. m. fee. OW. limb 12. 2.21 | h. m. ſec. 
8 3.158 12. 3. e E. Do. 12. 4.38 [z. 3. 292 

| pre , i; "June 29th. J 1 
Nee 4. 7. 43 1 | km. iſt Sat. 4 
8. o. 48 4. 6.22 2. 3: 37 having been 1 
8. 2.11 4. 4.594 hid by 4 O w. limb 12. 2.29 |, = 
8. 3.32 4. 3-38 — at | E. Do, 12. 4.45 — 

„„ h. w. ſec. June 30th. 

j 110 25. | Therm. 859 
| 1 July 2d. } 15 +4 
; | 8. 0.24 1 221 [mmerfion, CC A it 
"ll 8. 1.44 4. 6 8 3. 59 zd Satellite. OW. limb 12. U 52 a o Mt 

iS. 3. 8 4. 4:43 t. 19. 36 f- B. Do. rz. 5. 8. . 
| | 8. 4. ³ꝶ9 Therm. 81% 4 
i WU: Bika | 17 OHNE O48 
Wem low. hb 4 ah 1 
32. 7 4. 55 . Im 12. 2. 15 111 
l's. 3.31 4. 437 13. . E. Do. 12.5. W 64 
8 4.51 4. 3.16 : 5 es berm. 837 F 
| | x | | Juby 4. + N 
| NX 7 RN £ 8 e, 7 
| 9 4 7-13| 
8. 2.30 4. 5-52 lz. 4. 14 [OW limb 12. 3. 6 is 4 1 
8. 3-53 4 4 3! E. Do. 12. 5. 23 2 
8. 5.14 4. 3.10 | ES. Therm. 87% 
8 | | July 5th. & | f | | N 
{ 8. 5.36 4. 2-57 12. 4. 19,3 OW. limb 12. 3. 112. 4 19] 1 
1 ; 0 7 | ; Ther, ) | 
| . 1 Tpaſſ. ſemidi. 1. 8,5 at 5947 
3 P.M) ff 
| N . 1 e 
8. 1:36 T ITY © | | OW. limb 12. 3 36 | þ 
8. 2 2 4. 6. 20 |12. 4. 42. a | E. Do. 12. 5 52 e 4:44 
'8. 4.19 * Denn 
-4 * 


— . —2—ñ̊ͤ— 


- 


2 1 ; 
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"PATLE of the Eclipfes of Fupiter's 1/5 Satellite," obferwed at NonATT O, fron 


February 16th to June 13th; compared with the calculated Times of the ame 
* Blip/es, for Greenwich, in order to fix the Longitude of the G. 45g" The 
mer ſions 


*  Tmmerfions were obſerved with Mr. Rittenhouſe's Refrattor, and the 


with the Gregorian Reflector. | 
© Iſt, Sat. eben Calculated apparent time of Longitude of Norriton 
1769. Apparent Time at the ſame at Greenwich. W. from Greenwich; 
“V — cappyey 1 |. thence deduced. 
e e 
Feb. 16 14. 21. 16 [Feb. 16 19. 22. 29 „ i 
eee OT eee a0. 10735 . . 1. 54 
April 3 14. 49. 25 [April 3 19. 51. 24 | 5. 1. 39 
10 16. 46. © 10 21. 47. 14 [5 1.1 
May 12 11. 14. 37 * 12 = 16. 13 J. 1. 
; 11. 29. 27 May 16. 31. 20 1. 
Emerſions. | * 1 3 8 & 
$3” 11. £8.34--** 21 16. 56. 9 ,|- 5- 1. 36 
&: 10. 1 $3. I OT IEICE. 1 £1: 27 
. nen et, RS Shae if -- 


Diff. of Longitude from a Mean of the above ꝙ Eclipſes 5. 1. 34,22 © 
which we mult fix for the Longitude of our Obſervatory, for 2 preſent. 
But ſhould the obſerved * times of thoſe Eclipſes, come out 


different at Greenwich from their calculated times in the nau- 


tical almanac, for the preſent year, a correction of the differ- 
ence of longitude muſt be made accordingly. OBSER- 


— 


—* Since drawing up the above, the Revd. Mr. Maſkelyne, Aitropomer Royal, 
agreeable to my requeſt, hath, been pleaſed to communicate the . following liſt 


of Eclipſes of Jupiter's 1ſt Sattellite as obſerved at the Royal Obſervatory, 


among thoſe actually obſerved; viz. *. 


from April to June, both incluſive, viz. 


1769. Apparent Time; Immerſions of iſt Sat, at Greenwich. 
D. h. m. ſec. 


a 


March 29 12. 24, 7 with af. Reflect. made by Short; Apert. 4, s inches diam. 


April 12 16. 16. 83 with a f. Reflect. made by Bird; Apert. 3, 8 inches diam. 
28 14. 35. 17 with Shorr's f. Reflector. a 


8 . Emerſions. 


M 16 2 9+ 3% 15 with Short's 2 f. Reflector. 

Fo. 9. 31. 35 7 with 6 f. Newtonian Reflector; Aperture ꝗ inches diam. 
June 8 9. 40. 56 with 6 f. Ditto. | 

15 11. 35. 33 With Shor''s 2 f. Reflector. 
„ ²⁵ ß 1 
Mr. Maſkely ne writes that the 6 f. Reflector ſhews an immerſion later and an 
emerſion ſooner than Short's 2 f. Reflector by about 20%; and that the difference 
of the 2 f. Reflectors, owing to the difference of their apertures, may be about 5 
© There are only three of the above eclipſes obſerved at Greenwich, (viz. the 3 
immerſions) that could have been ſeen here, and but one of them happens to be 
5 ) 16h, 16', $8” at Greenwich. 
April 1215 ) 11. 14. 37 at Vorriton. 


Hence 5. 1. 31 Difference of Longitude. 


Tin se have an opportunity, the enſuing ſpring, to obſerve more eclipſes of 


Jupiter's Satellites, we would rather * on the difference of r Oo 
1 ; FI + <> 4 3 12 1 duc 
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ſervations with it; wiz. 


L &@ J A 


OBSERVATIONS for fixing the-LaTrrups of Norriton-Obſe 8 
e e, if two and an half” feet radius ; made by Ain. 1 


Tais Quadrant was ſent up by Mr, Lukens, and erected in the meridian of 
the Obſervatory, May 20th, 


y Mr. Rittenhouſe ; who took the following Ob- 
Zzxrru diſtances of Stars, for diſcovering whether there might be any 


error in the inſtrument, _ Wi 3 13 

With the face of the Quadrant weſtwards.| With the face eaſtwards. 

Higheſt ſtar in ) May 31 209,36"... 6 Higheſt ſtar ) Ju 20.35 55%? 

leftleg ofBoorsþ Fo 4 20. 36. ©}. in left leg > 7 200. 35. 54 
| 4 


5 20. 36. © | of Bootes ] 8 20. 36. 
6 | 72 31 19. 4%. 18 | * I June 6 . Ms 3 
2 ͤ I 19. 40. 14 ; 19. 46. 


2 
- — 1 406. 23 EET 10 19. 46. 12 
Bright ſtar in g June 1 12. 39, 36. Bright ſtar in 2 June6 il. 39. 34 
the Crown 5, 12, 39. 27 | the Crown 10. 32. 39- 18 
From a mean of the above. 18 Obſervations, the error of the quadrant is 

3, 5 to be ſubſtracted from the Zenith diſtance when the face is weſtwards,. 
and added when it is eaſtwards. r 1 8 

OBSERVATIONS of the Zenith Diſlance of the Sun's upper and lower Limb 5: 
and the Latitude of the Obſervatory deduced from each ſeparateh. ; 

Ds upp. limb a Zen. Hence Lat. 's low: hmb à Zen. Hence Lat. 

Mey 25. 180 48%. 45” 400. 10”. 15% Fune 8. 17%. 29%. 33 40“. 9. 48 
26. 18. 38, 18 40. 10. 10 9. 1. 24. 35, 40. 9. 47; 


27. 18. 28. 21 40. 10, 10 10. 17. 20. 5 40. 9. 49, 


P 2 cloud, and] 11. 17. 15, 59 40. 9. 52, 
June dere © abit. * 14. 2 8. 15 40. 9. 53 

2. 17. 36. 16 40. 10. 2 
| + 17. 21. 51 40. 9. 52 
goubif.6. 17. 8. 53 40. 9. 34 

7. 17. 1 6. 

12. 16. 41. 10 40. 10. 144 1 | 
e d ee 
Mean of the above > _. - | "Mean ofthe 50) x 
9 obſervations of + 40%. 10. 1. 33 *; obſervations of the 855 9. 508 


©'s upper limb is, 5 lower limb, [ 

Do. from the 5 ob- MY | 

ſervations of lower £40. 9. 50. 48 | 

limb, | . M TR ORE 

- ' Mean of both, 409. 9. 56. 10“ for the Lat. of Vorriton Obſervatory. 
1 And 39. 56.54. Lat. of Philadelphia Obſervatoryß. 


| ac” Tur" 
duced from the two foregoing correſponding obſervations, than on the mean 
deduced from the calculated times; which, however, puts us only 3 more weſt. 
The immerſion of April 12th was taken at Greenwich, with Bird's Teleſcope of 4,8. 
inches aperture, and the ſame immerſion at Norriton with a Refractor that, in all. 
trials, as near as can be judged, gives the fame ſecond with the Gregorian Reflector 
of 4, 4 inches aperture; ſo that 2 or 3“ might be added to the time of the im- 
merfion at Greenwich to agree with our Teleſcope, which would make 5:h 1. 43% 
or 34.” diff. long. the ſame as got from the mean of the calculated times. 


The eclipſes of zd. and zd. ſatellite are not ſet down, as they are not ſo much. 
to be depended on, as thoſe of the 1ſt. 


* 
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Tur difference of the above obſervations is gteater than 
might be wiſned. All that can be offered to excuſe them is the 
want of better inſtruments z though Mr. Nittenbouſe thinks the 
differences chiefly aroſe from the action of the ſun on the 
wooden frame which ſupported the quadrant. For he always 
obſerved that when the ſhutter in the roof was opened, the 
plummet-wire would, in a minute or two, leave the point, 
though it had ſtood over it quietly all the ſorenoon. Yet, not- 
withſtanding thoſe differences, & Mean, from ſo many, may be 
ſuppoſed very near the truth; ſince, if we leave out that of June 
6th, which differs moſt from the others, the mean of the reſt 
will be bat 2 greater than it is ſer down above. T 


So farl have given Mr. Rittenhoufes obſervations, previous and 
ſubſequent to the Tranſit, for aſcertaining the going of his time- 
piece and fixing the latitude and longitude of the obſervatory, 
from February 15th to July 8th; by which it will appear what 
laudable diligence he hath uſed in theſe material articles. He 
hath taken many more obſervations ſince; but thoſe given 
above, are judged fully ſufficient to-ſhew that both the latitude 
and longitude of the obſervatory may be * ed on, and 
alſo the times given on the day of the tranſit. | wes 


Ir hath been mentioned before, that it was on Thurſday af- 
ternoon, June iſt, that Mr. Lukens and myſelf arrived at 
Norriton, with a deſign to continue with Mr. Rittenhouſe till 
the tranſit ſhould be over. The — — before us was very 
diſcouraging. That day, and ſeveral preceeding, had been 
generally overcaſt with clouds, and frequent heavy rains; a 
thing not very common for ſo long a period at that ſeaſon of 
the year, in this part of America. But, by one of thoſe ſudden 
tranſitions, which we often experience here, on Thurſday 
evening, the weather became perfectly clear, and continued the 
day following, as well as the day of the Tranſit, in ſuch a 
Rate of ſerenity, ſplendor of ſunſhine, and purity of atmoſ- 
phere, that not the leaſt appearance of a cloud was to be ſeen. 

D 3 Jung 


» As the men ſuration of the ground between the Obſervatories of Philadelphia 
und Norriton, will give the ſame difference both of longitude and latitude, which 
was got by the different aſtronomical obſervations at each place, they may be 


therefore taken as a confirmation of eartf®ther. 


T4 J 


Jvnx 2d, and the forenoon of June zd; were ſpent in 
making the neceſſary preparations, ſuch as examining and 
marking the foci of our ſeveral teleſcopes, particularly the 
reflector, with and without the micrometer. The reflector was 
alſo placed on a polar axis, and ſuch: ſupports contrived for 
reſting the ends of the refractors, as might give them a motion 
as nearly parallel. to the equator as ſuch haſty preparations 
would admit. Several diameters of the Sun were taken, and 
the micrometer examined by ſuch other methods as the ſhort- 
neſs of the time would allow. . 


Tux Sun was ſo intenſely bright on the Day of the Tranſit, 
that inſtead of uſing the Ke ed. glaſſes ſent from England with 
the Reflector, I put on a deeply-ſmoaked. glaſs: prepared by 
Mr. Lukens, which gave a much more beautiful, natural and 
well defined appearance of the Sun's Diſk. The ſmoaked glaſs was 
faſtened on the Eye Tube with a little bees-wax, and there was 
no occaſion to change it during the whole day, as there was not 
the leaſt cloud, or intermiſſion of the Sun's ſplendor. 


Ma. Rittenhouſe, in his previous projection (ſee p. 4) had 
made the firſt external contact to be, June 3d, 20. 110 for lat. 

o N. and long. 5h. W. of Greenwich; on a ſuppolition of 
the Sun's horizontal parallax being 8. - He happened to be 
very near the truth For at 20. 10”: 337 mean time, the iſt 
external contas was at Norriton, lat. 409. 97, 667 N. and 
long. 5b. 1. 31“ weſt. Other calculations made it generally 
from 6/ to 8“ later for the ſame: latitude: and longitude, 
To this calculation was not given, to be entirely depended 
on, yet it was ſufficient to make us keep what, in the ſea- 
| wheat, would be called a good look-out ; and therefore, at one 
oclock, we took off the Micrometer, which had been fitted to the 
Reflector with a power of 95, and adjuſted it to diſtinct vi- 
ſion, with the.“ ſame power ta obſerve the Cox r Ars. And 


„As the two Refradting Teleſcopes, uſed by my aſſociates, took into their field 
but a ſmall part of the Sun's limb, and were difficult to manage on account-of 
their length and the Sun's great altitude, it was thought beſt that I ſhould not 
- uſe thegreateſt yower of the Refe@or z that, having a larger held, I might be ys 


: 
* 
7 


during the hour that was to intervene from one to two, we 

. reſolved to keep an alternate watch through the Reflector, on 
that half of the Sun's limb, where Venus was certainly expected 

to touch; while the others, not thus employed, were fixing 

what more remained to be done, as follows, viz. e 


Fist, That each of us might the better exerciſe our own: 
judgment, without being influenced, or thrown into any. agi- 
tation by the others, it was agreed to tranſact every thing by 
ſignals, and that one ſhould not know what another was doing; 
The Situation of the Teleſcopes, the two Refractors being at 
ſome diſtance without the Obſervatory, and the Reflector within, 
favoured this deſigns © gn | | Zh 


SeconDLY, Two perſons, Mr. Sellers, one of our Committee, 
and Mr. Archibald Mc. Clean, both well accuſtomed to matters 
of this kind, were placed at one window: of the Obſervatory, 

to count the clock and take the ſignal from Mr. Lukens.. Two 
of Mr. Rittenbouſe's family, whom he hath often employed to 

count the clock for him in his obſervations, were placed at 
another window to take his ſignal. My Teleſcope was placed 

. Cloſe by the clock, and I was to count its beats, and ſet down 

my own time. 


Tus Preliminaries - being ſettled, we prepared at two 

O clock to ſit down to our reſpective Teleſcopes; or (I ſhould 

rather ſay) lie down to the Refractors, on account of the Sun's: 
great height. [HEL Ht inge | 


As there was a large concourſe of the inhabitants of the 
county, and many from the city, we were apprehenſive 
that our ſeheme for ſilence might be defeated, by ſome 
of them ſpeaking, when they ſhould ſee any of the ſignals 


to give notice to them, it the CoNT&cT ſhould happen at any great:diſtance from - 
that part of the Sun's limb where it was expected, and which might not be within 
© their field. But, if it ſhould happen near that part, we were to tranſact every 
thing by ſignals given to the counters at the clock, without the leaſt notice ta ach 
other. It was alſo thought beſt that there ſhould be ſome difference in,our-mag-, 
nitying powers; and I am well pleaſed that I did not uſe a larger with the Reflector, 
-- asthevifion, ynh the. power J uſed, was exquiſitely diſtinct and accurate. 
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for the Contacts; and therefore we found it neceſſary to tell 
them that the ſucceſs of our obſervation would depend on their 


keeping a profound ſilence till the Contacts were over. And to 
do them juſtice, during the 12 that enſued, there could not 


have been a more ſalemn pauſe of ſilence and expectation, if 


each individual had been waiting for the ſentence that was to 
give him life or death. So regular and quiet was the whole, 
that, far from hearing a whiſper, or word ſpoken, I did not 
even hear the feet of the counters, who paſſed behind me from 
the windows to the clock; and was ſurprized when I turned 
from my Teleſcope to the clock, to find them all there before 
me, counting up their ſeconds to an even number; as I imagin- 
ed, from the deep ſilence, that my aſſociates had yet ſeen 
nothing of Venus. 1 


As the 'ConTacrts are among the moſt eſſential articles re- 
lative to this phenomenon, it is material, before we ſet down 
the times, to give a particular account of the manner in which 
2 obſerver judged of them, and the circumſtances attending 

em. . | | | fa? | | 


Mr. RITTENHOUSE's Account of the C ox TACTS. 


«© AT ab. 11“. 297 per clock, the Revd. Mr. Barton of 
Lancafter, who aſſiſted, me at the Teleſcope, on receiving my- 
fignal, as had been agreed, inſtantaneouſly communicated it 
to the counters at the window, by waving a handkerchief; 
who walking ſoftly to the clock, counting feconds as they went 
along, noted down their times ſeparately, agreeing to the ſame 


fecond. ' And three ſeconds ſooner than this, to the beſt of my 
judgment, was the time when the leaſſ impreſſion made by 


Venus on the Sun's limb, could be ſeen by my Teleſcope.“ 
« Warn the Planet had advanced about one third of its 


diameter on the Sun, as I was ſteadily viewing its progreſs, 


my fight, was ſuddenly attracted by a beam of light, which 

broke through on that ſide of Venus yet off the Sun. Its figure 

was that of a broad-baſed pyramid ; ſituated at about 40, or 45 

degrees on the limb of Venus, from a line paſſing through her 
- Wi | center 
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-center-and the Sun's, and to the left hand of that line as ſeen 
through my Teleſcope, vhich inverted. About the ſame time, 
the Sun's light began to ſpread round Venus on each ſide, from 
the points where their limbs interſected each other.“ See a 
repreſentation of both theſe phænomena, plate 3. fig. 1. 


As Venus advanced, the point of the Pyramid ſtill grew 
lower, and its circular Baſe wider, until it met the light which 
"crept round from the points of interſection of the two limbs; fo 
that when half the planet appeared on the Sun, the other half 

et off the Sun was entirely ſurrounded by a ſemicircular light, 
beft defined on the ſide next to the body of Venus, which con- 


tinually grew brighter, till the time of the internal contact,” 


See plate 3. fig. 2. 


*, * IMAGINATION cannot form any thing more beautifully 
ſerene and quiet, than was the air during the whole time ; nor 
did Lever ſee the Sun's limb more perfectly defined, or more 
free from any tremulous motion; to which his great altitude 
undoubtedly contributed much,” | | 


4 7 1 


Wr the internal contat? (as it is called) drew 'nigh, I 
foreſaw that it would be very difficult to fix the time with any 


eertainty, on account of the great breadth and brightneſs of 


the light which ſurrounded that part of Venus yet off the Sun. 
After ſome conſideration, I reſolved to judge as well as I could 
of the co- incidence of the limbs; N accordingly gave the 
ſignal for the internal contat?, at 2", 28“ 45” by the clock 


(When the appearance of Venus and the border of light 


were as in fig. 3. plate 3.) and Len, began to count 
ſeconds, which any one, who has been accuſtomed to it, may 


do for.a minute or two, pretty near the truth. In this manner 
I counted no leſs than 1 32” * before. the effect of the at- 


Mx. Rittenhouſe thinks that a perſon who had ſeen the Sun nearer the horizon, 
and could not ſo well diſtinguiſh between the body of Venus, and this ſurround- 
ing , atmoſphere, would have been near 1“ later than him in E the 
contact; and that the other 32“ elapfed before the Sun's limb (through the large- 
ReſcaQtor he uſed) appeared totally reſtored to ite former ſplendor. 7 
dined WHOA ͤĩâꝶdvu nooner 
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moſphere of Venus on the Sun's nb wholly diſappeared; 
leaving that part of the limb as well defined as the reſt. From 
this 1 concluded that T had given the ſignal for the interna! 
contact too ſoon; and the times given by the other obſervers at 


Norriton confirm me in this opinion.“ 5 
MI. LUKENS's, Accouwr of the -Conracts.” 
Tus Teleſcope I uſed, being a Rzxzacror. of 42 feet, 


giving but a ſmall field, and ſomething difficult to manage, by 
"Ii 


Treaſon of the Sun's great altitude; I was obliged to move 

often, and apprehend that I did not diſcover the firſt impreſſion 
of the planet on the Sun, which my Teleſcope would have 
ſhewn. For, after one of thoſe movements, on bringing the 
glaſs to bear again on that part of the Sun's limb where Venus 
was expected, I ſaw:a large.tremulous ſhadow, already ſome- 
what advanced, and ſeeming, to preſs {till inwards on the Sun's 
limb. Having contemplated this for a few ſeconds, and per- 
ceiving the appearance grow more dark, and make a better 
defined impreſſion on the limb, I gave the ſignal to the perſons 
who counted time for me, which they noted down ſeparately 
at ah. 127 30 by the clock. I ſuppoſe my teleſcope might have 
Thewn the impreſſion on the Sun's limb at leaſt 13“ ſooner. 


« Wurm Venus was near one half of her diameter advanced 


pn the Sun, 1 ſaw diſtinctly a border of light encompaſſing 


that part of her which was yet off the Sun. This was fo bright 
that it rendered that part of Venus viſible and pretty well 
defined, although not yet entered on the Sun. But towards 


the internal contact, the circular border of light ſeemed'ro grow 


more duſky towards the points where the luminous ſegments of 
the Sun's limb were ready to cloſe round the planet. This 
duſkineſs did nat ſeem to part wholly from the Sun's limb, at 
the time I apprehended the body of Venus to be wholly entered 
on the Sun, and when I gave the ſignal for the internal contact, 
which was noted by both the perſons who counted for me at 
25. 280. 58” by the clock, And I judge at leaſt from 16% to 18 
more, before I ſaw the Sun's limb clear of this duſky ſhadow,” 


* The obſervers with the Refrafors were obliged to lie on the ground, with 
their heads bolſter'd up by the perſons that aſſiſted them. | * 
Dr. 
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| 
„% Tux power kept on the Gregorian Reflector, for obſerving | 

che contat#s, as hath been already obſerved, was the ſame | 
which we had been uſing, and were again to uſe, with the 

Micrometer, magnifying 95 times. I had therefore a large | 
field, taking in about half the Sun's Diſk ; and the inſtrument i 
was ſo firmly ſupported, with its axis in a polar direction, that 1 
it could not be ſhaken by any motion on the earthen floor of | 

the obſervatory, and required only an eaſy movement of one. 

part of the rack-work to manage it. With theſe advantages, | 
any part of the Sun's limb could be readily kept in the middle g 
of the field, without neglecting, every 4“ or 5%, to caſt my eye | 
on all other parts of the limb on both ſides, where there was 
any poſſibility of the contact to happen. 


Wirnim half a minute of the time calculated for the iſt 
contact by Mr. Rittenhouſe, I ſpoke to the counters at the 
windows to be very attentive to thoſe who were to give them 
the ſignals from the Teleſcopes out of doors; and turning 
my eye cloſely to the part of the Sun's limb where Venus was 

expected, I had viewed it ſtedfaſtly for ſeveral ſeconds, without 
having occaſion to change my field, when I was ſuddenly ſur- 
prized with ſomething ftriking into it, like a watery pointed 
ſhadow, appearing to give a tremulous motion to all thar 
part of the limb, although the Teleſcope ſtood quite firm, 
and not the leaſt diſturbance or undulation were perceptible 
about any other part. Tur 


<< TE idea I had formed of the contact was---That Venus 
-would inſtantaneouſly make a well defined black and ſmall 
impreſſion or dent on the Sun. But this appearance was ſo 
different, the diſturbance on the limb ſo ill-defined, undulatory, 
pointed, wateriſh, and occupying a larger ſpace than I expected, 
that I was held in a ſuſpenſe of 57 or 67 to examine whether it 
might not be ſome ſkirt of a watery flying cloud. 
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„ PERCEN VNG this ſhadow (atmoſphere, or whatever elſe 

it was) to preſs ſtill forward on the limb, with the ſame tre- 

mulous pointed * the longeſt points ane the 
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middle, I began to count the beats of the elock for either 
157 or 16%, when a well-defined black dent, apparently occu- 
ying a leſs ſpace on the Sun's limb, became diſtin&ly-viſible, 
Paten quitted the Teleſcope and turning to the clock, noted 
the time it then ſhewed, which was 24. 12 3“. 1 „ It 


«© About 227 ſooner than this (viz. the 16“ I counted, and 
the 57 or 67 in which I remained in doubt at the beginning) 
was the firſt viſible impreſſion on the limb which my Tele- 
ſcope would ſhew - and I alſo marked that time down; viz.. 
2", 11' 40% to 437. If this firſt impreſſion is to be taken for 
the external contact, 1 think it may be judged of almoſt to a. 
ſingle ſecond, by perſons having equally good eyes and Tele- 
ſcopes; which cannot be done, as I apprehend, to ſeveral: 
ſeconds; either with reſpect to the internal contacts, or even with, 
reſpect to the moment of the firſt diſtin& black dent, commonly 
marked for the externa] contact. In bath theſe, ſome differ-. 
ences may well happen among the beſt obſervers, from their 
different manner of judging, in reſpect to a circumſtance of. 
ſuch exquiſite nicetyx. = 1433 4 Ve 


? 


„ Wurrnzz a Teleſcope of larger powers than what L. 
made uſe of, might not have ſooner ſhewn this firſt ſhadawy- 
impreſſion (that preceeded the diſtinct black contact) I will; 
not take upon me to determine; though, from the time given 
by Mr. Rittenhouſe, I think it would. But this I can be ſure 
of, that I-ſaw the firſt ſtroke of it perceptible through my Te- 
leſcope, having that part of the Sun's limb in full and ſteady- - 
view; and I might have noted the time to a ſingle ſecond, if 
Fhad expected it in that wayyrygyhcnmmQmm nn Ore Pon 


As to the internal contact, the thread or creſcent of light, 
coming round from both ſides of the Sun's limb, did not cloſe. 
inſtantaneouſly about the dark body of the planet, but with an. 
uncertainty of ſeveral ſeconds; the points of the threads darting 
backwards and forwards into each other, in a quivering manner, 
for ſome ſpace of time, before they finally adhered. I he inſtant of 
this adbeſion, I determined to wait for, with all the attention in 
my power, and to note it down for the internal contact; which 
did, at 2b. 29“ 5% by the clock; a few ſeconds IS 
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Ca 1 
Mr. Lnkens, who judged in the ſame way. And even then, 
though the points of the thread of light ſeemed to cloſe, yer 
the light ĩtſelf did not appear perfect on that part of the limb till 
about 127 afterwards; and 1 apprehend that a perſon Who had 
waited for the perfection of this ſmall thread of light, would have 
given the contact that number of ſeconds later than I did, al- 
though I was later than the others.“ | 


Arrzx the 1ſt contact, having quitted the Teleſcope, to 
note down my time, the gentlemen who counted for us, and _— 
ſeveral others now in the obſervatory, were impatient to ſee f 1 
Venus before ſhe had wholly entered on the Sun; an indulgence 
not to be denied them, as the Reflector was moſt convenient 
for them. For this reaſon i did not ſit down to it again till 
within 5' or 6“ of the internal contact, and conſequently ſaw 
none ot thoſe curious appearances, on that part of the planet off 
the Sun, mentioned by my aſſociates. But their account may 
be fully depended on, as both of them are well accuſtomed to 
celeſtial obſervations, and are accurate. in judgment as well as 
ſight. The ſmall differences in the times of our contadis, it is 
reſumed, may be eaſily reconciled, from the different powers 
of our Teleſcopes, and other circumſtances mentioned in the 
manner of judging. At any rate, we have ſet them down faithfully. 


As to the firſt diſturbance in the Sun's limb, it may be 
worthy of conſideration, whether it was really from the inter- 
poſition of the limb of Venus, or of her atmoſphere. One 
cannot eaſily imagine it to be the former, without ſuppoſing 
her limb and body much more ragged and uneven, than they 
appear when ſeen on the Sun. An atmoſphere is a much more 
probable ſuppoſition, not oaly from the faint and vateriſi 
colour at firſt, but the undulatory motion above mentioned, 
which might ariſe from the growing denſity of the atmoſphere, 
puſhing forward on the Sun, and varying the Refraction of his 
Tays, as they paſs in ſucceſſion through it. 


Ir ſuch an atmoſphere be granted, it will probably ac- 

count for the tremulous motion, in the thread of light creeping. 
round Venus at the internal contact; which may be thus pre- N | 
vented from cloſing and 1 8 quietly, till chis atmoſphere | 1 4 
| 2 ' 703% 0, 0 TO 
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(or at leaſt its denſeſt part) has entered wholly on the Sun, and 
conſequently the co- incidence of the limbs be paſt. For, though 
the atmoſphere of Venus (as far as we could poſſibly judge) 
be not viſible on the Sun; yet that part of it which is ſur- 
rounding, or juſt entering, his limb, may be viſible; having, 
if I may ſo expreſs it, a darker ground behind it. | 
Bur theſe are only haſty conjectures, ſubmitted to others; 
although, if they have any foundation, it*would make ſome 
difference in the time eftimated between the contacts. And: 
therefore, thoſe aſtronomers who may happen to be in the 
world at another tranfit, wilt perhaps think it beſt to fix on 
: ſome general mode of pronouncing with reſpect to the conta#s ; 
A either by neglecting this atmoſphere altogether, or taking their 
time from the appearance and diſappearance of its effects on 
N the Sun's limb. In either caſe, it is preſumed the times of 
different obſervers having nearly the ſame altitude of the Sun, 
and equal advantages of weather and inſtruments, would not 
differ ſo much as has been the cafe hitherto, even among emi- 
nent aſtronomers at the ſame place.” | . 
— — — — — 
"Cmeral T ABLE F CONTAGTS F the Limbi of the dN ana! 
Venvs, as ob/erved at Norriton, June 3d, 1769. Reduced to apparent Time. 


NN B. June zd, (by the preceeding tables of the work) the Sun's center wa: 
bn the meridian at 1rh. 58. 49 by the clock; and June 4th, at 12h. 59. 2 
and therefore gained at the rate of 14” in 24 hours, Hence, at noon June zd, th 

lock being 1", 11 / Now of apparent time, ſhe was only 179. 48 ſlow at the 
external contact, and 1”. 9“. 40 ſlow at the internal contact. But to avoid 
fractions, we lay, 1*. 10” flow at both contats. 'Whence---- 4 
The apparent Time of the Contacts, by the different Obſervers, was 


External Contact, External Contact, External Contact, 
by Dr. SMITH. by Mr. LUKENs, by Mr. RITrTENUOUSB. 
Firſt viſible impreſſion} Mr. Lukens changing his Firſt impreſſion on O' 
on Os limb, in form of a| Field. limb, judg'd of as ir 
tremulous pointed ſhadow,| I Plate 3. Fig. r. at 


it | h. Mm. ſec. 51 | 4 h. Mm. ſec. 
2. 12. 50 t; e 53 3 f 


F | RY | * „ 1 4 
A weli-defined black dent A-ſmall Dent in's limb, | * 5 
50 in ©'s limb, at a b. m Tee. } + $a 
| n ; 1 1 
Internal Contact. Internal Contadtt. Internal Contact. 


A thread of light, clo-|, EF I Appearance as inPlate 3. 
ſung round the date body Thread of light begin-] Fig. 3. and judged b) 
3 11 j-f2 with a tremulous mo ning te cloſe round at him for the Contact, at 
== don, at h. m. ſec. | | h. m. ſec. | h. m. ſec.” 

4 a ; | "2. "20. I ©: 7 n | | 2 30. 8 5 | 898944 "7 
5 II The luminous thiead| 15 ? 1 15 lly * 
. 15*come clear and quiet in} Thread of light ſeemed| *- 45 
3 | Hz“ more, viz at  complent, at 
2. . 27; 2. 30. 24 
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Warn Venus was fully entered on the Sun's limb, and 'we 
had compared the different papers on which our contacts were 
written down, and entered them in our book, we prepared for. 
the Micrometer and other obſervations. 


Tnosx of the Miroutieter; reduced to apparent time, are 
as 10 viz. 


4 * i. * 
— > 


Diameters : 


- Apparent Micrometer 3 Value of Parallaxes of ? from ©} 
; time. of leaſt diſtance of|micromet.| adjuſtedto the times of ce 
June 3d, | neareſt limbs off meaſures; Micrometer meaſures, in 
Ot 1769. | © & 2 or leaſt diſt order to the Projection; 
S of limbs, | by Mr. Rittenhouſe, 
8 in min. & | 
9 b ſec. of Oe In the | In Path Ferrera 
8 diameter. Vertical. of 2 to Path. 
ff. M. Sec.] Inches. 2oths. ooths. m ſec. Seconds. | Seconds. Seconds. 
113-- 7: 19] ©. 4 % 1 4554 | 14:54 | 13,67 [494 
203. 11. 39 . 13 1: 57,0 14,74 | 13,88 | 49 + 
313. 17. 42 a 2. 13,5 15,09 14,24 5,01 q 
403. 32. 3] o. 6.14 f. 3% | 15577 | 1492 | 513 | 
'513- 40. 44 © 7. 4 |3- $6 | 16,17 | 15,32 | 5,23 |} 
64. 35. 5] ©, "_ 21,5 |4. 46,67 | 18,45 | 17,45 | '6,01 * 
714. 57. 9 o. 11. 19 15- 10,75 | 19,02 | 17,95-| 6,32 |} 
805. 7. 49] ©. ts 22,75 |5- 14,8 19,5 18,36 | 6,03 
95. 21. 40 o. 11. 23,5 . 15,3 19,88 [18,64 | 6,98 
10/5. 31. 4660 o. 11. 21,5 5. 13,1720, 12 18,8 7.23 
115. 42. 38 ©. 11. 17,5 |5- 8,93] 20,30 | 18,05 | 7,48 
125. 51. 10 o. 11. 13, 5. 427 | 20,52 | 19,06 | 7,67 | 
13/6. 22. 14] o. 10. 5, 4. 29,7 | 21,00 | 19,21 | 8,57 
146. 31. 5 o. 9. 20 4. 18,58 | 21,12 | 19,22 | 8,82 
15 6. 41. 24 o, 9. 0 . [3- 57.38 | 2122 | 19,15 | 9,14 | 
16;6. 48. 124 o. 8 13. Iz. 44-06 | 21,26 | 19,12 | 9,31 
1716. 53. 30], o. 8. 1,5 3. 32,47 21,28 19,04 9,49 
48 56. 22 o. 7. 23 3. 28,76 21,29 | 19,02 | 9,56 | 
> Diſtance of the Limbs of Oand 9 n Parallaxes, to the times of 
8 parallel to the 9 the micrometer.meaſures|| 
© 1 
If & 
a 
2H. m. ſec Ia. e 56oths, N. ſec. | Seconds [Seconds Seconds. a | 
113. 58. 5 300. 85 E. in 7. 44-57 17,0 | 16,1 5-40 | 
214. 27. 181 E. limb 10. 174 13,16 17,18] 5,86 
1 3 6. 4. 27 22 4 20 E. limb 18. 0,03 20,75 19,16 s 8,00!" f | 
1 446. 9. 280. 15. 6,5 W. limb 6. 43,2704 20,81 | 19,2 | 8,2 || 
——— — : 
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Diameters or © June 3, 1709. Diameters of ? taken on © June 


{| | nh 3d, 17069. | l 
Timeperclock., Micrometer | Value. Time per Micrometer Value 
A. M. meaſures. | | clock. | | meaſvres... | 


h. m. ſec. [in. zcths. gooths.|m. ſec, h. m. ſec. In. zoths. gooths.| Sec, Þ 
8. 35. 0 3. 11. 13 31. 34,16]3- o. 00. 2. 406 66,7 
8. 40. © 13. 11. 16 31. 37,3403. 2. 000. 2. 5,0 57,18 
8. 45. 0 3. 11. 13 31. 34,1603. 4. 00 2. 35,25 57,44 
4 ; | 4. 15. 0 o. 2. 47 56,9 
La. 36. 0 [3- ii. 13 31. 34,1605. 55- o. 2. 4% 156,911 
19. 40. o [3. 11. 12 1. 331 |5. 58. clo. 2. 5,33 EN 
Mean of the above 5 horizontal £37: 74.78 Mean of the above 6 _y 
. diameters f  - | = ———| for diam. of 2 57,12 
| 
| 


Or leaving out the ad. which * 

differs moſt from the reſt, & was | 
| Fudged to be taken too large; 31. 33» 
Uthe mean of the other 4 is 


Which gives © 's ſemidiameter 15”. 46, 94; that is, one /econd and 4 of a ſecond 
larger 1g the diameter given in the nautical almanack , for the tranſit day, 
Yet, Venus's diameter, though taken with' the utmoſt care by the ſame 
Micrometer and at the ſame focus (as the Sun's) comes out abuut one ſecond 
leſs than it was expected, being 57, 123 or about 33 of O' diameter. | 


The vertical diameter of © on the ſame day was 31. 31,”8 at 40. 
| 400. P. M. we # 


Or the Micrometer meaſures, the ad, 5th, and 18th 
diſtance of the neareſt limbs of the Sun and Venus; the iſt in 
a chord parallel to the equator, the 1ſt and 6th of the diameters 
of Venus; and the iſt and 4th of the diameters of the Sun, 
were taken by Mr. Rittenhouſe. The 3d and 16th diſtance of 
the neareſt limbs, the 3d diameter-of Venus and the 2d of the 
Sun, were taken by Mr. Lukens. All the other Micrometer 
meaſures were taken by myſelf, while Mr. Rittenhouſe applied 
himſelf to take the appulſes of the limbs of the Sun and center 
of Venus to the croſs hairs of his equal altitude inſtrument, 
Mr. Lukens writing down the obſervations and their exact 
time. | 


Tux Micrometer meaſures were all ſeparately reduced to 
their value in minutes and ſeconds by Mr. Rittenhouſe, and by 
myſelf, making the proper allowance for the error of adjuſt- 

1 ment 
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ment of the inſtrument. Many more Micrometer meaſures 
might have been taken; but had we made the intervals 
between them much ſhorter than 8 or 10 minutes, they 
would have been of little uſe in the projection, and would have 
crouded it too much. Nor could we have beſtowed the ſame 


care in ſetting the inſtrument, reading off the vernier, &c. 
if a much larger number had been taken. | 


Ix order to judge of the error of the Micrometer (if any) 
Jupiter's diameter was not only taken with it both ways, viz. 
to the right and to the left, but Mr. Rittenhouſe likewiſe took 
a mean to the right of 10 diameters of a white painted circle 
about 330 yards diſtant, and alſo a mean of as many to the left. 
This work was performed early in the morning before ſun-riſe ; 
when the air was free from all tremulous motion; and the re- 
ſult gave an error of adjuſtment of 17, 12 tò be ſubſtracted from 
all the micrometer meaſures. 1 


Ir was once intended ſtill further to confirm the work of the 
tollowing delineation, by applying the obſervations of the ap- 
pulſes of the limbs of the Sun and center of Venus, mentioned to 

have been taken above. But the lines neceſſary for this, would 
have confuſcd the figure; and the Micrometer obſervations - 
being found fo exact, any further uſe of the others, than to try 
how well they would agree, was thought to be needleſs, eſpe- 
cial as the fractions of ſeconds in them could not be eſtimated, 
fo as to come up to the accuracy of the Micrometer. For this 
reaſon, they are not ſet down. a n 
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Delineation of the Tranſit of Venus over the Sun, according to 
the feregoing Obſervations, with the principles of the work. 
| By Mr. RiTTENHOUSE; 


cc HE Sun's horizontal parallax is aſſumed 8%, 65 at his 

mean diſtance from the earth; ſrom which, and the 
obſerved leaſt diſtance of the centers of the Sun and Venus, 
the chord of the tranſit line was laid down. The Sun's ſemi- 
diameter and that of Venus are taken as by the above obſerva- 
tions. One point in the tranſit line was then fixed by the firſt 
Micrometer. diſtance of the limbs at 30. 7“ 197 apparent 
time. This line was then divided carefully into hours and 
minutes, ſuppoſing Venus to move 240,36 over the Sun's 
Diſk in an hour, according to a calculation I had formerly 
made from Halley's tables. The place of Venus's center in 
the tranſit line, was then marked to the times of each of the 
obſervations; and from thence the apparent place of her center 
found, by ſetting off the quantity of her parallax from the Sun 
in its proper direction. About each of the centers ſo found, 
a circle is deſcribed with the Radius 28/56. the obſerved ſemi- 
diameter of Venus. Blank lines were next drawn through the 
Sun's center and the apparent place of the center of Venus; 
and on theſe the black lines were drawn from the Sun's limb 
preciſely of ſuch length as we found they ought to be by the 
Micrometer; ſo that it may be ſeen at once how far they cor- 
reſpond with each other, by obſerving how much they exceed 
or fall ſhort of reaching the limb of Venuais. 


Our of the 18 Micrometer Obſervations, there is ſo exact 
a correſpondence among 14 of them, that I am well convinced 
they may be depended upon. Two of the others, as will appear 
by the figure, reach about a /econd over the limb of Yenus; and 
the other twoareſcarce a ſecond ſhort of it. Such ſmall differences 
might eaſily have happened from the leaſt inaccuray in reading 
off the time, or the diviſions of the vernier, or from their not 
being exactly taken in the direction of the neareſt diſtance of 
the limbs; that is in a line joining the center of the Sun and 
Venus. 1 | 

Tux 


1 

Tut meaſures intended to be taken in chords parallel to the 
equator, are like wiſe exceeding near the truth, if it be conſidered 
that in ſetting the Micrometer to that direction, we had only the 
truth of the polar axis to depend on, which was conſtructed 
haſtily to anſwer the purpoſe of the Day. Three of theſe meaſures 
agree well with each other, and with all the other Micrometer 
Gbſervations, on ſuppoſing the chord in which they were taken 


inclined half a degree to the plane of the equator. The 4th 
is ſtill more nearly parallel, but diverging ſomething the other 


way. Theſe chords are delineated in the projection, and ſerve 


to confirm the other work. 


ALL the parallaxes of Venus from the Sun were taken from 
a projection on a large ſcale of half an inch to a ſecond, and 
then reduced to the ſcale of this delineation. After calculating 
ſome of thoſe parallaxes, and finding that thoſe got by the 
projection came as near thoſe got by calculation, as it was 


Poſſible to lay them down from the ſcale; any further nicety 


was not thought neceſſary, 
The angle of Venus's viſible way with ut go, o. 28% 
Ecliptic I find to be 
The angle of the ecliptic with a ae of 8 7 
declination * 3", P. M. 
Decreaſing 53” per Hour. 
Latitude of the Obſervatory (as above) 4, 9. 56 


| Hawes the parallaxes were fitted to each of the Micrometer 
Obſervations, as laid down above. If a computation be made 
from the firſt Micrometer Obſervation of the diſtance of the 
limbs, we ſhall find the time of the leaſt diſtance of the centers 
of the Sun and Venus as ſeen from the Earth's center to have 
been — - - - - 5b. 26“. 164 

If a like computation be made from the 16th wy . 

Obſervation it will be found 5˙ 


By comparing ſome other obſervations with theſe I conclude 
che time of leaſt 2 of the centers to have been 


5b, 260. 207 


N | | THEN 


* 
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Tarn ſay, as Radius is to the tangentof the angle of Venus's 
viſible way with the ecliptic ; ſo is the leaſt diſtance of the 
centers, to that portion of the path, intercepted between the 
place of Venus at the time of the leaſt diſtance of the centers, 
and her place at the time of ecliptic conjunction; that is--- 

Rad: T. 89, 28'.259/:: 610”: 900,88. 

But 90/,88 reduced to time is - - Ob. 22“. 417 

Time of leaſt diſtance of centers is +5. 26. 20 

Difference of which is the time of 8 . 

ecliptic conjunction 53 


Again Rad: ſec. 89. 28“ 277/:: 610”: 616/73; the geo- 
centric latitude of Venus at the time of ecliptic conjunction. 
From the logarithm of Venus geocent. lat. 2. 7900974 
Subſtract the diff. of the logarithms of 
Venus's diſtance from the Farch and 0. 4002370 
from the Sun 2 
Remains the log. of the heliocentric lat. 2..3898604 =4'. 57,29; 


Tux ſay; as the tangent of the inclination of the orb of 
Venus, is to Radius, fo is the tangent of her heliocent. lat. to 
the ſine of her diſtance from the node in the ecliptic ; that is--- 

T- $*.-3$, 20”: aq = OTE. IG MET. 9.7 

the diſtance from node. f 


Tun Sun's place, by Halley's tables at time? , „ . , 
of ecliptic conjunction was $ 25.13% 26", 320 


Diſtance of the node from the Sun 0.43255 4. 
The Sum is the place of Yenus's e F 
node 7 § 2. 14. 35. 30 


But, by Halley's tables, the place of Venus 
to the above time is only 5 5. 13. 26. 20 
That is TEN Sg corps too flow, 


Tnvs, Gentlemen, you have a faithful account of our whole 
work, which. we could have wiſhed to have reduced to leſs. 
compaſs. Had our latitude and longitude. been previouſly 
fixed, as they had been at Philadelphia by able mathematicians, 
a. great part of our work might have been ſaved. But we 
thought it neceſſary (as hath been before hinted) to ſhew that 
tuch pains were taken in theſe material articles that they may: 

be 
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be depended on. And as we were happily favoured at the 
tranſit, with advantages of weather, and other circumſtances, 
which cannot have happened to the generality of obſervers in 
many parts of the world, it was thought we ſhould be more 
Teadily excuſed, by men of ſcience, for the infertion of things 
that might be ſuperflous, than the omiſſion of the leaſt article 
material, in the account of a phœnomenon, that will never be 
obſerved again, by any of the preſent generation of men. 

am, ON 

Gentlemen, with great reſpect, 

Tour moſt obedient humble ſervant, 
Philadelphia, Fuly WILLIAM SMITH. 
19th, 1769. 


Tux reader is deſired to make the following correction of the 
equal altitudes of April 11th and 14th, as that part of the 
work was printed off before the miſtake was diſcovered. 


7 A. M. P. M. Henceap-|| = } A. M. P. M. Appar. noon 
(h. m. ſec. h. m. ſec. par. noon, || I h. m. ſec. h. m. ſec.|. per clock. 

8. 30. 32 3. 30.43] per clock. || _ >8. 25. 42 3. 33. 56 

8. 33. 28 3. 27. 47] h. m. ſec. * „2. 31. J h. my ſec. 
8. 34. 53 3. 26. 22 ins. ©. 251 * 18. 30. 2 3. 29. 37111. 59. 37 


which gives 17. to be ſubtracted from, inſtead of being added 
to, the obferved time of the immerſion of iſt fatellite, April 
12th, and makes it 1h. 14“. 3“ (as it ſtands corrected in the 
table of eclipſes of the ſatellites) inftead of 1 1. 14'. 297, as it 
would be deduced from the altitudes printed above for April 
11th, compared with thoſe of April 14th. | 
The Emer. of 2d Sat. per Clock, June 7th, is alſo to be read, 
Zb. 43“. 290, inſtead'of 8b. 227, 429, 
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P. S. As it is hoped that not only this province in general, 

but likewiſe the Society who ſet on foot, and the honorable 
Houſe of Aſſembly, who ſo liberally encouraged, the defign 
for obſerving the Tranſit here, may derive ſome credit from 
the laudable ſpirit ſhewn on that occaſion, I ſhall add an ex- 
tract of a letter from the Revd. Mr. Maſkelyne the Aſtrono- 
mer Royal, to ſhew how well our labors have been received 
at home. N 
| F 2 Greenwich, . 
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Greenwich, Auguſi 24, F 1769. 3 
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6 Thank you for the account of the Pennſylvania Obſer- 
4 vations (of the Tranſit) which ſeem excellent and compleat, 
* ang do honor to the gentlemen who made them, and thoſe 
6 0 e the undertaking; among whom I reckon 
e yourſelt in the firſt place. | | ; 
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* As ſoon as I can ſettle the longitude of their places of 
5 obſervations, with reſpect to this place, I hope to be able, 
from comparing them with my own, and other European 
„ obfervations, * which F have already received, to find the. 
* Sun's PARALLAX, nearer than we could depend on it from 
e the Tranfit 1 in 1767. 
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6 158 not yet know whether the Obſervations made by. 
Meſſrs. Maſon and Dixon in Pennſylvania will ſuffice to 
5 ſettle the longitude of Philadelphia, to the exactneſs here 
c requiſite. I wiſh, therefore to receive the obſervations of 
the eclipſes of Jupiter's ſatellites, made there in the ſpring 
of this year, of which Dr. Smith makes mention. Thoſe 
« which have been made here, I have ſet down on the * next 
4 page, and requeſt you will be pleaſed to ſend them to him, 
e with my beſt compliments and congratulations on his and. 
his fellow-Obſervers ſucceſsful labors, -1-wiſh alſo to have 
“an acount of the difference of latitude and longitude between 
the Philadelphia Obſervatory, and the two other Obſervatories. 
at Norriton — the Capes of Delaware; and alſo how much 
* the State-Houſe ſquare differs from the ſouthermoſt point of 
« the city of Philadelphia, to which Meſſrs. Maſon and Dixon 
* have referred their obſervations. | 
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„% Warn you receive any further account. of the Pennſylva- 
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| {by s nia Obſervations, promiſed by Dr. Smith, or any other 
| | American Obſervations, I ſhall be obliged to you for a ſight 
* of them. 


=_ Is you will accept of the encloſed a account of my ob⸗ 
| * ſeryations of the Tranſit, and of the eclipſe of the Sun, 


on 


They are inſerted above at the bottom of Page 21. 


| Ca PF 


* June 3d. You will perceive that ſeveral phœnomena noted 
Nat Norriton agreed with thoſe obſerved here; but they have 
further obſerved a curious circumſtance at the firſt entrance 
<« of Venus, which the low altitude of the Sun did not permit 
c me to obſerve here; as, on the other hand, ſome phæno- 
„ mena were noted here, which they have not taken notice of. 


«4 Ty a few days I will do myſelf the pleaſure to leave ſome 
« of my pamphlets with you, which 1 beg you would, ſend to 
the Pennſylvania Obſervers, when you have an opportu- 
„ nity. 

T am, 


a 
Your very humble Servant, 


NEVIL MASKELYNE.” . 
To the 555 THOMAS PENN, E/q; | | 


Tux above letter was occaſioned by a mort account I had | 
A ſent to Mr. Penw four days after the Tranſit, informing him | 
of the ſucceſs of our obſervations, the times of the contacts, 
and a few other-circumſtances- attending them; which he com- 
municated to Mr, Maſkelyne. Since that, Mr. Maſkelyne 
has received full ſatisfaction on all the points mentioned in his 
letter, as compleat copies of our different obſervations have 
been tranſmitted to Dr. Franklin, to communicate to him, 
and ſuch other aſtronomers as he may think proper among his 
correſpondents in Europe. The particular circumſtanees which 
J mentioned relative to the firſt entrance of Venus, was the 
duſky tremulous ſhadow or atmoſphere that ſeemed to precede 
her body, and the light that ſurrounded that part of her limb 
not entered on the Sun, which was alſo . obſerved by the gen- 
tlemen at Philadelphia, and by. Mr. Biddle at the Capes. 
Which of theſe, or whether both; may be the curious circum- 
ſtance, or circumſtances, obſerved here, which Mr. Maſkelyne * 
ſays the low altitude of the Sun did not permit him to obſerve, 
we cannot tell; as his account of the Greenwich Obſervations 
has not yet come to hand. W. Ts 4 
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An Account of the Os ER VAT Tos on the Transir os Venus 
over the Sud, on the 3d of June, 1769, by the ComMiTTER 
appointed to obſerve it at Philadelphia; drawn up, and pre- 
ſented to the American PHILOSOPHICAL SOCIETY, beid af 
Philadelphia, for promoting uſeful Knowledge, 5 


By Jon Ewine. 
GENTLEMEN, | 


T doubtleſs muſt appear ſtrange to many, that the parallax 

of the Sun, which 1s ſo important and fundamental an ar- 
ticle in Aſtronomy, has not been ſettled by Aſtronomers long 
ago, as ſo many things in that uſeful Science depend upon it. 
But this ſurpriſe is leſſened by conſidering, that the ſmallneſs 
of the parallactic angle has eluded their moſt careful reſearches 
in all ages, as it is but about 8 org ſeconds of a minute; ſo 
that the ſubtenſe of it, were it much larger than it is, muſt be 
inviſible to the naked eye at the diſtance of 6 inches, and it is 
hardly poſſible to diſtinguiſh: 10 ſeconds by inſtruments, let 
them be ever ſo ſkilifuly made. Many methods have been 
deviſed by Aſtronomers, which ſhew the ingenuity of the in- 
ventors; but the diſadvantage of them all was, that they de- 
pended upon obfervations tobe made with a preciſion, which no 
inſtruments hitherto conſtructed could poſſibly accompliſh. The 
Tranſits of Venus alone afford an opportunity of determining this 
problem with ſufficient certainty, and theſe, from the ſtrict laws 
of her motion, happen ſo ſeldom, that there cannot be more of 
them than two in one century, and in ſome centuries none. at 
all. Three only have been obſerved ſince the creation, and the 
firſt of them by two perſons only. The peculiar advantage of 
this phænomenon for determining the parallax of the Sun with 
a preciſion which is not to be expected from any other method, 
conſiſts in its being deduced from the abſolute time that elapſes 
between the inſtants of the contacts with the Sun's limb, as 
ſeen from different parts of the earth; or from the difference of 
total durations as noted by diſtant obſervers, properly ſtationed 


for that purpoſe. A ſecond of time being eaſily diſtinguiſhed 


by a-well regulated clock, if the aforeſaid abſolute difference of 
time 
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time be carefully noted, in places where it will amount to 24 mi-- 
nutes, it will give the parallax, ſmall as it is, within the hun- 
dreth part of a ſecond of a degree, and conſequently. the diſ- 
tance of the Sun and planets within the ſeven hundredth part of 
the whole. In ſome Tranſits this difference of time will be 
greater, and in others leſs, in certain places on the earth, which 
renders thoſe that happen on the northern part of the Sun's. 
diſc, in general, more favourable to our purpoſe, than thoſe 
that happen on the ſouthern hemiſphere. Hence it is, that al- 
tho* much was done in this matter by the ſedulity and care of 
Aſtronomers at the Tranſit in the year 1761, when Venus 
paſſed ſouth of the Sun's center, yet our expectations could 
not be fully anſwered by the obſervations that were then made; 
as it was eaſily foreſeen that much greater preciſion might be 
attained, from the advantageous circumſtances that would attend 
the Tranſit in 1769. The great proficience, which the Aſtro- 
mers made in ſettling this 24. element, beyond what 
was ever known before, has only raiſed their expectations and 
engaged their attention to improve every advantage, that can 
be derived from a careful obſervation of this Tranſit. If they 
have not been diſappointed by unfavourable weather, we hope - 
for the utmoſt certainty that can be gained in- this matter, . 
from the Obſervations they have made, when they ſhall be 
compared together. But after al}, we muſt fit down with the 
diſagreeable aſſurance that the diſtance: of the Sun cannot be 
determined by them, let them be made with ever ſo great ac- 
curacy, within many thouſand miles ; which will not appear- 
ſtrange, when we conſider that his diſtance is upwards of 94. 
millions of miles, and that an error of a fingle ſecond in his 
parallax will give an uncertainty of 10 or 11 millions of miles 
in his diſtance. Ws 


Tunis approximation, however, is ſo much greater than: 
could be expected, from any other method, that has ever 
been propoſed, that it has deſervedly engaged the attention of 
every civilized nation in the world; and it muſt redound to 
the honor of our Society, that they have taken ſuch effectual t 
care to have proper Obſervatories erected, to furniſh them | 
with the neceſſary inſtruments, and to appoint proper perſans,, | j 
to uſe them on that occaſion. q | 


L 4 
As the credit of our Obſervations, and the ſtreſs that will 
be laid upon them, in determining the parallax of the Sun, will 
greatly depend not only on the care and ſkill of the perſons that 
made them, but alſo on the goodneſs of the inſtruments,” with 
which we were furniſhed ; it has been judged proper to give 
the public the following account of our apparatus, and of the 
pains we have taken to have it in the beſt order. 


As the Society were pleaſed to appoint Joſeph Shippen, Eſq; - 
Dr. Hugh Williamſon, Mr. Charles Thomſon, Mr. Thomas Prior, 
and Myſelf, as a Committee to obſerve the Tranſit at the Ob- 
ſervatory, Which they had erected in this city, we ſpared nei- 
ther time nor labor to have every thing neceſſary for the Ob- 
ſervation in readineſs, We were provided with an excellent 
Sector of 6 feet radius, made by the accurate Mr. Bird, and an 
Equal Altitude and Tranſit Inftrumenrt, both belonging to the 
honorable Proprietaries of this provir.ce, which the Governor 
very generouſlylent to the Society on this occaſion. Our Tele- 
| fcopes were, a large Reflector of 4 feet focus and 7 inches aperture, 
which magnified from 100 to 400 times with an excellent Mi- 
crometer of Mr. Dollond's conſtruction fitted to it, which the 
Aſſembly of the province had ordered over at the requeſt of the 
Society; a Refracting Teleſcope of 24 feet focus, belonging to 
Miſs Norris; two Reflecting Teleſcopes of 18 inches focus, one 
the property of Mr. Hamilton, the late GovernorÞf this pro- 
vince, and the other of Mr. Prior, together with another Reflec- 

tor of 12 inches focus. With theſe, and a good time- piece, we 
promiſed ourſelves the pleaſure of making accurate Obſerva- 
tions, if the weather fhould prove favourable: For this pur- 
| pole we met frequently before the Day of the Tranſit, to ad- 
jaſt our inſtruments, and to remove every local obſtruction 
that might hinder our Obſervations. 


Som x of us gave particular attention to the regulation of the 
time- piece, and therefore took the paſſage of the ' Sun's limbs 
over the croſs hairs of the Tranſit-Inſtrument, both forenoon 
and afternoon for many days before and after the Tranſit, and 
particularly on that day. As it had 3 horizontal hairs fixed in 
che focus, it afforded us 6 ſetts of correſponding altitudes, which 
e F generally 
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generally agreed in giving the time of apparent noon within 
2 ſeconds ot each other; ſo that by comparing them together 
daily, and applying the proper equations for correſponding 
altitudes, on account of the Sun's change of declination be- 
tween the forenoon and atternoon - Obſervations, we were af. 
ſured of the rate of our clock's going and the time of apparent 
novn to a ſingle ſecond, We did not think it neceflary to 
burden our minutes, with the great number of Obſervations of 
this kind, that we made. Let ir ſuffice to ſay, that they were 
made with the utmoſt care, and that our time piece was fixed 
to a large poſt ſunk into the ground four or five feet, ſecured 
from ſhaking by a brick wall at the bottom, and, no ways 
communicating with the ſides of the building. | 


Taz long expected Day of the Tranſit came, ſo favourable 
to our we ſhes, that there was not the leaſt appearance of a 
cloud in the whole horizon from morning till night, and the 


ſky was uncommonly ſerene. The Committee aſſembled in 


the morning at the Obſervatory, examined the adjuſtment of 
their Teleſcapes anew, and appointed two aſſiſtants to obſerve 
the clock, one to count the ſeconds with an audible voice, and 
the other to write down the minutes as they were compleated, 
to prevent a miſtake in that article. 


Evxav Obſerver being fixed at his Teleſcope, at leaſt half 
an hour before the beginning of the Tranſit; we obſerved 
the contacts of the limbs of Venus and the Sun at the times 
mentioned in the following accounts, as they were drawn up 
ſeparately by the Obſervers themſelves, and are here inſerted 


. 


in their own words. 
Account of the Contacrs, by JOSEPH SHIPPEN, .ZJq; - 


& TopstrveD this very uncommon and curious Phænomenon 
« with a new Reflecting Teleſcope, _ made by Mr. George 
„Adams, whoſe tube is two feet and half an inch long, its 
aperture 4,15 inches diameter, and its magnifying power 
about go times. After havingwell adjuſted its focal diſtance, 
«© the Sun's limb appeared ſo well defined, that the leaſt ob- 

ſcuration of it might be 4 diſcerned by a good eye. 
| | 36: ; \ In 
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% Ty order to diſcover the firſt external contact, as near the 


reciſe time of its happening as poſſible, I kept conſtantly 


in the field of the Teleſcope, but a ſmall arch of the Sun's. 


limb, and only that part of it, where it was expected the 
Planet would enter; by which means I believe I ſaw the 
obſcuration on the limb of the Sun as near the exact time of 


its beginning as the power of the Teleſcope would admit of. 


'« Tax firſt alteration which I perceived in the Sun's diſc, 


was a jagged like appearance on a {mall arch of the limb; as 


if a ſhadow had been caſt on it with an irregular notched edge, 
which, at every ſecond, ſeemed to increaſe with a kind of 
waving and tremulous motion. I firſt perceived this change 


at 2h. 137. 47 ap. time, though I was not then convinced 


that that appearance was, either the Phænomenon we looked 
for, or cauſed by the Planet's near approach to the Sun's 


limb; but imputed it rather to ſome duſt that might acci- 


dentally have fallen on the large mirror of the Teleſcope, 


as I expected the contact would have ſhewn itſelf by one 


ſmall arched indent on the Sun's limb. And it was not till. 
after 12 ſeconds more had paſſed, that I was certain the 
contact had happened; for. then, viz. at 2®. 13“. 59% ap. 
time, I could plainly diſtinguiſh a fingle impreſſion, or in- 
dent, in the Sun's limb ; yet it was exceedingly ſmall, and 
without any. of the jagged appearance before mentioned, 


<<. Tcannor welt account for theſe different appearances in 


- 


c 
ce. 
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. 


ſo ſmall a ſpace of time, but by ſuppoſing that the firſt was 


occaſioned by an atmoſphere around the body of Venus, 


which might have obſcured, in a ſmall degree, part of the 


Sun's limb, a few ſeconds before the contact; and that after 


Venus herſelf had actually entered on the Sun's. limb, the 

brilliancy of the Solar rays might have ſo far illuminated the 

atmoſphere of Venus, as .to* cauſe the obſcuration at firſt 
erceived to difappear, and leave only the well defined 
ormof the planet on the Sun's dic, 


Om conſidering the matter in this view, I am inclined to 
* 


60 


think that the firſt external contact did not really — 


T1. 


till at leaſt 3 ſeconds after I firſt perceived the jagged obſcu« 
ration on the Sun's limb; and then it would be at 


2, 13'. 50” ap. time. | 


Bur if Aſtronomers agree to fix the time of the firſt con- 


tact at the beginning of that obſcuration, I think it is pro- 
bable the contact may have happened two or three ſeccnds 
before I diſcerned that obſcuration : In which caſe, the con- . 


tact may be ſaid to take place at 2®. 130. 44“ ap. time. 


AIs determining on the manner in which I ſhould judge of 


the Internal Contadt, I conſidered that after Venus ſhould 


move on the Sun's diſc with half her diameter, the horned 
points occaſioned thereby in the Sun's limb would appear 
more acute, and approach nearer to each-other as the planet 
proceeded till the points ſhould actually unite. From this 
reflection J was induced to think, that the inſtant of the 
cloſing of thoſe points ought to be fixed on as the preciſe 
time of che internal contact ; becauſe Venus muſt then have 
paſſed the Sun's limb with her whole diameter, and both 
their circumferences, or limbs, might be ſaid to coincide. 


„ THEREFORE carefully obſerved the progreſs of the 


te 


Planet, and ſaw very diſtinctly, as ſhe moved onwards, that 


the illuminated points of the Sun's limb became better de- 
fined; and when they approached ſo near each other as to be 
within about 8 ris Hy. touching, which was at 2b. 3 1. 260 
ap. time, I heard one of the Obſervers call out, Contact; 
but as his obſervation did not ſeem to agree with the manner 
which I had fixed for judging of the contact, I continued 
viewing with the cloſeſt attention, in order to hx the time 
of contact according to the idea I had formed of it; and at 
2h- 31'. 347. ap. time I could ſcarcely diſtinguiſh the illu- 


mina ed points of the Sun's limb to be any longer ſeparate; 
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tor in two ſeconds more they appeared to be fo far cloſed as 
to form a ſingle thread 'of light on that part. of the Sun's 
limb, which a few ſeconds before had been eclipſed. I 
therefore conclude that the apparent firſt internal contact 


of Venus happened at * 310. 34 ap. time, Yet it is 


« not- 


, 
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© not improbable that her real Contact may have happened a 
c few. ſeconds ſooner, if it be certain that ſhe has an At- 


cc 
cc 


nal contact. 


moſpbere; becauſe that might have obſcured the Sun's limb» 
a tew ſeconds after Venus was entirely immerſed within the 
diſc z in the fame manner as I judged with reſpect to the 
external Contact, that the beginning of the Obſcuration of 
the Sun's limb was occaſioned by. the intervention of the 


: atmoſphere of Venus a few ſeconds before her body actually 


came in contact with the Sun.“ | 
Account of the ConTacrTs, by Dr. WILLIAMSON... 
« I Mpx uſe of a Refracting Teleſcope 24 feet long, which 


magnifies ninety times. The glaſſes were in very good or- 
der, and the air uncommonly ſerene, ſo that the Sun's limb 
appeared very diſtinct and well defined, whence I promiſed 
myſelf the pleaſure of fixing the external contact to a ſecond, 
but the event convinced me that had promiſed too much. 
A duſky appearance once and again drew my attention to a. 
particular. part of the Sun's limb, but I could ſee no ſuch 

dark ſpot there as I thought Venus muſt produce, and it 
was not till 2b. 11', 317 mean time, or 2*, 13'. 46” apparent 
time, that I determined to ſtop a, watch which I had in my 
hand, to aſcertain the time of my Obſervation,” leaſt ſome 


accident ihould prevent my hearing the aſſiſtant, who ſtood” 


at 5 or 6 yards diſtance by the clock counting ſeconds. ' At 


that very time I was doubtful, ' whether the appearance on 


the limb of the Sun was certainly occaſioned by the inter- 

poſition of the body of Venus; for tho* the darkneſs was of 
ſome extent along the Sun's limb, yet the impreſſion was 
not proportionably deep, ſuppoſing that it was made by 
a circle ſo ſmall as Venus compared with the diameter of 
the Sun, nor was the darkneſs equally perfect; yet the ſub- 

ſequent progreſs of the darkneſs ſoon convinced me that I' 
had not been much too haſty. in noting the time of the exter- 


* 


« WIEN. Venus had advanced with a little more than half 


* her body on the Sun, her hole eaſtern limb appeared faint- 
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ly illuminated: This light ſeemed to encreaſe as ſhe advan- 


ced farther on the Sun, till near the time of the internal con- 


tact. By this time I was convinced that Venus is ſurroun- 
ded by a denſe atmoſphere of a conſiderable height, which 
doubtleſs had prevented my fixing the external contact, 
with that accuracy I had expected, and had occaſioned that: 
inequality in the darkneſs, which I had obſerved on the 
Sun's limb; | 


„ In determining the internal contact, which I apprehend 
was done with great exactneſs, I attended to the inſtant, 
when there was a perfect coincidence of the limb of Venus 
with the limb of the Sun, as when two circles touch inter- 
nally. This appeared at 2h. 31'. 24% apparent time. I ex- 
pected by the time the aſſiſtant had counted another ſecond, 
te have ſeen light diſtinctly round the eaſtern limb of Ve- 
nus; not ſuch a radiance as had for 7 or 8 minutes render- 
ed that part of the planet viſible ; but a certain narrow 
portion of the Sun's limb which had a very diſtinguiſhable 
appearance from the light I have mentioned. The edge of 
the Sun did not appear ſo ſoon ; nevertheleſs I fxed upon 
2h. 317. 257 for the -preciſe time of the internal contact, 
being certain, that no part of Venus was then off the Sun. 
One or two ſeconds more were counted before the Sun ap- 
peared diſtinctly without the limb of Venus. But then it 
was obvious that Venus did not then touch the Sun's limb 
in any part, ſo that the contact was certainly over.“ 


Mx. PRIOR made his Obſervations with his own Reflecting 


Teleſcope, whoſe magnifying power he does not certainly 


know, but ſuppoſes it to be ar leaſt an hundred times. 
eave the following: account-of hi 
viz, | 


He 
s Obſervation of the Contacts, 


„„ Tux uncertainty where Venus would touch the Sun's 


66 


limb made me take the following method. From 8 or 9 


« minutes paſt two o'clock I made it a rule to paſs my eye 


cc 


4+ 


from the lower edge of the field of my Teleſcope to the 
upper, many times in a minute, and examine the limb of 
DE | the 


T5 7 


e the Sun ſtrictly, in hopes of diſcovering the atmoſphere of 
Venus approach, ſo as to give an opportunity of taking the 
contacts of the limbs to a great certainty. In paſſing my 
„eye along the limb of the Sun, I diſcovered a ſmall imper- 
© fection, which I thought muſt be the ſtroke of the at- 
„ moſphere, but in four . I diſcovered ĩt to be the limb 
„of Venus, the -atmoſphere not being viſible on the Sun. 
The time therefore that I note for my external contact is, 
when! firſt diſcovered that imperfection on the Sun's limb, 

„which was at 2h. 137.427 apparent time. When the body of 

“ Venus was ſomething more than one third on the Sun, 1 ſaw - 
her eaſtern atmoſphere very diſtinctly reflecting the light of 
the Sun ſo ſtrongly on the limb of Venus, as to ſhew it well 
defined; but as it came on the Sun, it was entirely loſt, 
„The time, I note for my internal Contact, was, when the 
<« thread ot light was diſtinctly ſeen. all round the body of 
% Venus, which was at 2b. 31'. 287 apparent time.“ 


Mx. JAMES PEARSON having obſerved the external 
Contact at 2b. 13/. 50” apparent time, with a ſmall Teleſcope, 
belonging to the honorable Proprietaries of this province, 
whoſe magnifying power is about 60 times; Mr. CHARLES 
THOMSON obſerved the internal contact with the ſame 
Teleſcope, ot which he gave the following account, viz. 


« Ar 2Þ. 29'. 117 mean time, or 2b. 31/7. 26” apparent 
time, I ſaw ſome tremulous rays of light paſs from the up- 
per or eaſtern limb of the Sun to the eye, acroſs, and ſo as 
<«« juſt to touch the upper limb of Venus. Marking that down 
therefore as the time of Contact, I counted four ſeconds, at 
«* which time I ſaw a continued thread of light, like a ſilver 
<< lace, but ſtill with a tremulous motion, round the eaſtern 
limb of Venus, whereby it appeared to me that the whole 
© body of Venus was then within the diſc of the Sun. The 
* tremulous appearance of the rays of light, I at firſt attri- 
* buted to my Teleſcope reſting againſt the ſide of the Ob- 
ſervatory, but afterwards apprehended might be owing to 
< their paſſing thro the atmoſpere of Venus,” | 

+8 Tux 


8 


1 


Tux Committee having deſired me to uſe the large Reflec- 
tor abovementioned, I choſe that power which magnifies the 
diameters of objects 300 times; with which I obſerved at 
2h, 137. 48” apparent time, an obſcuration on the north-eaſtern 
limb of the Sun, gradually advancing forwards with a tremu- 
lous motion, which from its irregular and duſky appearance, 
I concluded was occaſioned by the refraction of the Sun's rays 
thro? the atmoſphere of Venus, which atmoſphere ſoon after- 
wards became very obſervable to us all. From this I was led to 
conclude that the Contact did not happen till about 13 or 16- 
ſeconds afterwards, when there was a large and evident impreſ- 
ſion made on the limb of the Sun; but as the preciſe moment of 
the external Contact cannot be noted by an Obſerver, the body 
of Venus not yet being interpoſed between the Sun's limb and 
the eye; this Contact muſt have happened about the time that 
her atmoſphere made the abovementioned obſcuration, and 
therefore Jam of opinion that the true time of the Contact ſhould 
be accounted at 2. 137. 48, or it may be 3 or 4 ſeconds ſooner, 
when nothing but the atmoſphere of Venus, which preceded 
her body, appeared on the limb of the Sun. About the time that 
the center of Venus approached the Sun's diſc, I ſaw the whole 
body of Venus, her eaſtern edge being ſurrounded with a faint 
light, which was doubtleſs occaſioned by her atmofphere re- 
fracting the Sun's rays. At2*. 29/; 11” mean time, or 2b. 31. 26/ 
apparent time, I ſaw the internal contact, when the whole body 
of Venus was introduced within the diſc of the Sun, and the 
thread of light had compleatly ſurrounded her, altho* not as 
bright as it became in two ſeconds afterwards. 


From what has been faid, it appears that the apparent times 
of the Contacts may be repreſented at one view in the following 
table, as they were noted by the different Obſervers. 


| i Exter. Contact. 1 Inter. Contact. Magnifying - 
h. m. ſec. b. m. ſee. Powers, 
Joſeph Shippen, Ii; 2. 13. 47 Ap. T. 2. 31. 34 Ap. T. 80 times. 
r. * '\ 48+ . 24S 2. 31. 25 to 27 90 times. 
Myr. Pearſon, 2. 13.50 —Np— — — — f | 
Mr. Thomp/on,. — = » 2. 31. 26 to 30 8 on run 
Mr. Prior, 2. 13. 42 | 2. 31. 28 oo times. 
Myſelf, | 2. 13. 48 ﬆ. 31. 6 300 times. 
A well-defined black) | 12 
dent in O's limb, at) 1 3; AFTER: 


— 


= — ea —ͤ  _— —_— 
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culations. 
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Arx the Obſervation of the Contacts, I applied myſelf to 


the Micrometer to meaſure the diameters of the Sun and Venus, 


and the diſtance of their limbs at ſundry times during the 
Tranſit; I had indeed frequently meaſured the equatorial dia- 
meter of the Sun before the Day of the Tranſit, and always 
found it to be 6 ſeconds leſs than what is given in the Nautical 
Almanac. The mean of 6 meaſures on that day is 31“. 317.6, 
which differs but. o/, 3 or three-tenths of a ſecond from what is 
given in the ſaid Almanac leſſened as above. Therefore I have 
flated it at 310. 31/3 in the following reductions and cal- 


Six meaſures of the diameter of Venus on the Sun made it 
58 ſeconds. I attempted to meaſure it both ways, with the 
beginning of the diviſions of the vernier advanced on the ſcale 
of the Micrometer and the contrary; that the error of adjuſt- 
ment might have been thereby taken away. Bur the Micro- 
meter did not admit of it, the diameter of Venus being a ſmall 


matter too large for this operation. However I took ſome 
meaſures this way, but they gave the diameter no more than 


35%, which appearing too ſmall were theretore rejected. 


ABouT 20 minutes after the Contacts, I began to meaſure 


the neareſt diſtance of the limbs of Venus and the Sun, and 


continued untill the Sun vas ſo low, that the meaſures could 
not be made with ſufficient accuracy any longer. Some-of che 


meaſures appear to dilagree too much with the others, and 


therefore ſhould not be depended on; but: I could not prevail 


upon myſelf to neglect the inſerting of them; leaſt the unuſual 


agreement among fo great a number ſhould raiſe a ſuſpicion in 
the minds of Aſtronomers that they had not been honeſtly 
tranſcribed from our minutes; eſpecially as there are enough 
to anſwer all the purpoſes deſigned by them, which agree 
in giving the neareſt diſtance of the centers with. ſufficient 


preciſion. Although theſe: meaſures are ſet dow in the fol- 


lowing table witk the parts of a ſecond, we would not therefore 
be ſuppoſed to affect an impoſſible accuracy in them, but they 
are ſuch as the Micrometer has given them when properly 
reduced. | | N 
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Ap. Time. esel has Nesrelt Far. off ofſpar "of 
dit. of thejdiſtance off 2 in] in 
_ -|limbsof@ their cen-| the her 
and 28 ſters. Ver- Path, berbach 
| | -tical * 2 
m. ſec. m. ſer. Im. ſec. ſec. | ſee., | fee. | 
2. 55. 591. 8,46 [14. 8,19 13,95 [13,29 | 4,50 
3. 711. 48,23 13. 57,44% 3,9 | 4640 
3. 13. 4802. 449 13. 12,1614, 92 14, 20 4,08 
3. 16. 33/2. 10, 13. 6,25 15,05 14, 34 
3. 24+ 2302. 24,77 [12+ 33,0% 15,50 [14,70 
3. 26. 012. 33,25 [12. 34,3 15,70 14,9 
3'. 29, 52/2. 38,46 |12. 29,09] 15,75 [15,02 
3. 46. 4513. 18,86 111. 57,89 16,55 5,80 
4. 4. 463. 53,64 ll. 23,01] 17,38 118580 | 
4. 5- 5603. $50: fil. 21,05 17-45 15,602 | 
4. 10. 544. 8,54 l. 8,11] 17,63, [16,64 | 
4. 12, 24 4. 13,85 fi. 2,8 17,66 46,80 
4. 17. 84. 15,81 t. 0,841 17,83 117,01 
4. 24- 2004. 22,10 flo. 53,5518, 10 % 0 
4. 27. 5214. 30,36 10. 46, 2918, 20 7, 30 
4. 32. 204. 35,92 lo. 40, 318,40 [17,50 
4+ 44+ 1204. 50,14 [10, 26,5 118,80 [17,90 
4- 46. 15 4. 51,96 10. 24,09]i8,94 [17,98 | 
4. 53. 33 4. 58,62 | 10. 18,03[19,14 [18,10 | 
4 54. 3105. 1,23 lo. 15,42[19,16- 8,16 
4. 55. 425. 1,23 ro. 15, 4219,20 [18,20 
4. 57. 715+, 3,8 [10. 13,47 19,26 [18,26 
1. 58. 45 5. 5,14 lo. 11,51[19,30 [18,30 
5. o. 44/5. 6,44 |10. 10, 2119,36 [18,35 
5. 3 505. 5,14 10. 11,51 19,44 18,43 
5. 11. 445. 5,79 flo. 10, 8619,55 [18,52 
5- 14 715+ 905 10. 7,6 [19,08 [18,74 
5. 20. 445. 12,96 [10. 3,6y[19,95 [18,85 
5. 22. 435. 14,20 |10. 2, 3920,05 [18,90 
4. 26. 35. 14,20 10. 2,39 20, 14 {18,98 
» 28. 13]5- 9,7 10. 6,9520, 19 18,99 
30. 475. 8,4 (10. 8, 25 20, 20 19, 
35. 535. 5,14 [o. 11,5120, 36 [19,08 
37. 595. 1,88 10. 14,77 20, 40 [19510 
45. 3105. 2,53 10. 14,1220, 50 19,18 
3. 274. 50,79 10. 26, 86020, 84 19,34 
4. 5314: 49,49 0. 27, 1620, 90 [19,38 
10. 214. 44.27 10. 32, 3820, 96 19,42 
12. 184. 43,52 lo. 33,1321, [19,4 
20. 5104. 30,58 10. 46,07 21,04 [19,4 
24. 314. 24,06 io. 52,5921, 10 [19,48 
28, 2714. 15,81 11. 0,842 1,14 [19,50 
H 
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ZIM. Time. | Ap. Time.] Neare | eareſt Par. of Par. of Par. of $ {| 
2 | diſt. of the] diſtance of | 2 in|L in | perpen- 
|= - {imbsof © | their "cen-| the | her | dic. to 
| © land ⁊ ſters. Ver- Path. I her Path 
” ITY en. 1 | 
lu. w. fec.|h. m. ſec. m. ſec. im. fee. | ſec. | fee. | fec. 
+: 6. 32. 1816, 34: 32]4. 1,46 |11. 14,19]21,t8 [19,50 | 8,60 
4416. 33: 5516. 36. 94. 3,42 11. 13,23121,20 19,46] 8,68 
Wcl6.-37. 2916, 39. 4313. 58,2 |11. 18,45]21,22 19,43 | 8,76 

- 4616, 38. 5516. 41. 93. 54,29 [f. 22,30 * 19,40. ][ 8,82 
4706. #1. 3906. 43. 5303. 49,73 11. 26,9221, 26 [19,36 8,92 

115 6. 13. 576. 46. 1103. 44,94 1. 371021,28 119,34 | 8,98 | 

916. 46. 2516. 48. 3913. 42,98 1. 33,67121,29 119,31 | 902 
<; 6. 48. 4906. 51. 313. 36,46 |11. 39,19]21,30 119,29. | 9,17 

5116. 53. 1716. 55. 3113. 28,64 111. 48,01]24434 9,26 9,21 N 
27. 2. 17. 4+ 1513. 9,08 12. 7,5721, 38 [19,24 | 9,48 
5317. 4. 3307. ©. 473. 4.52 12. 12,13 9-56 If 

417. 9. 2617. 11. 40/3. 582 12. 11,8 170 ; 


Tux foregoing neareſt diſtances of their centers are deduced. 
from the meaſured diſtances of their limbs, taking their dia- 
meters as they are ſtated above: And the parallaxes are not 
computed, but meaſured from a projection of the diſc of the 


earth as ſeen from the Sun, the projection being 2 1 inches and 
an half in diameter. | ING 


Taz latitude of our Obſervatory - in Philadelphia is deter- 
mined from the Obſervations of Meſſrs. Maſon and Dixon with 
the above mentioned Sector. From a mean of thirty Obſer- 
vations of the paſſage of ſome ſtars over the Meridian, they 
found the latitude of the moſt ſouthern point. of the. city of 
Philadelphia to be 399. 66“. 29,72. Our Obſervatory is North 
of this point, 25 ſeconds, and therefore its latitude is 
39. 56“. 54. IS | 


Ix order to determine the parallax.of the Sun, from the 
foregoing Obſervations, it is neceſſary that our longitude from 
| ſome fixed Meridian ſhould. be aſcertained with the moſt rigor- 
ous preciſion. For this purpoſe -we have obſerved» various 
Eclipſes of Jupiter's Satellites, that. they might. be compared 
with the correſpondent Obſervations made at Greenwich and 
elſewhere, when we are furniſhed with them. | EP 
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Ecli pes of JUPITER':” 


D. h. m. ſee. | 
1767. April 3, 7.11. 23 Em. ad. Ap. T. 
Ma 30, 10. 15. 32 Em. /. 

June 13, 9. 18. 6 Em. 24. 
1768. Mar. 1, 9. 46. 49 im. 1. 
April q, 10. 37. 2 Em. 1. 

25, 8. 56. 50 Em ,. 
May 12, 10. 33. 9 Em. 2d. 
1769. eb. 16, 14. 21. 51 Im. ½. 

20, 15.42, 1 Im. 24. 
23, 16. 16. 211m. 1½. 


1 
- 


L 35 ] 
SATELLITES, obſerved at 
a Two Feet Reflector. 


.. 


| ladelphia, with 


D. h. m. ſec: 
1769. April 3, 14. 50. 48 Im. 1/. Ap- T. 

11, 9. 49. 14 Im. 24. 

12, 11.15, 49 Im. ½. 

May 5, 1. 30. 28 Im. 1/f. 
With a four ſeet Reflector. 
Tune 7, 8.44. 37 Em. 2d. 

22, 8. 27. 35 Em. ff. 

29, 10. 21.55 Em. 1. 

Aug. 23.12. 15. 48 Em. 1/8. 


— 
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Mar 17, 12.45.21 Im. 24. 


_ Since the foregoing account 


been furniſhed wich ſome Obſervations of the eclipſes of Jupi- 
ter*s ſatellites, made by the Revd. Mr. Maſkelyne, Aſtrono- 
mer Royal, at Greenwich, By comparing theſe with the like 
 Qblervarions made at Philadeiphia and Norriton, we are en- 
abled to ſettle the -longitudes of our Obſervatories. 
there are but two or three of them correſpondent with ours, 
we mult have recourſe to another method; which is firſt to 
compare them with the calculations in the Nautical Almanac, 
which were made for the meridian of Greenwich, that the er- 
ror of the tables may be diſcovered by the mean of them; and 


then to compare ours with 


pariſon. We may depend. upon 


much more confidence, than upon any ſingle obſervation. 


Here follow:the Apparent Times of the Greenwich - Obſervations 
| with the calculations of the Nautical Almanac, 


25659. D. h. m. ſec. : | 
Mar. 29, 12. 25- 7 Im. f. Obſ. at Gr. 
29, 12. 24+ 26 Do. p.calc. of N. Al. 


h the ſame calculations, applying the 
errors of the tables to the longitude deduced from this com- 


[1769 D. h. m. ſec. x 811 
April 28, 14 35. 17 Im. ½. Obſ. at Gr. 


Sept. 11, 7.44.41 Em. 24. 


has been drawn up, we have 


But as 


the reſult of this method with 


28, 14 36. 14 Do. p calc. of N. Al. 


2 


41 Error Weſt, 


Apr. 11, 14. 50. 23 Im. ad. Obſ. at Gr. 
11, 14. 50. 4 Do. p. calc. of N. Al. 


19 Error Weſt. 
12, 16. 16. 13 Im. /f. Obi. at Gr. 


12, 16. 16. 13 Do. p. calc. of N. Al. 
— — 1 7 


i 


57 Error Eaſt. 
11. 51. 2 Im, 24 Obſ. at Gr* 
21 51 45 Do. P. calc. of N. Al, ; 
| 43 Error Eaft., 


| 325 15 Em. 1. Obſ. at Gr. 
| 3. 31. 7 D. p. calc. of N. Al. 


00 


H 2 


bis, 7.8 Error Weſt. 
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2769. D. h. m. ſec, ' f 
June 8, 9 41. 16 Em. 1. Obſ. at Gr. 
8, 9. 41. 26 Do, p. calc. of N. Al- 


10 Error Eaſt, | 

T5, T1. 35. 33 Em. . Obſ. at Gr. 

215. 11. 34. 55Do. p.calc. of N. Al 
rr 


Now altho' the errors of the firſt ſatellite appear conſidera- 
ble, yet if we reject the Obſervation of the 16th of May as 


1769. D. h. m. ſec. 


—— 


— 


13 Error Eaſt. 


being too near to the time of Jupiter*s oppoſition with the Sun; 


the mean of thoſe, which give an eaſtern meridian correſponding 
with the calculations of the Nautical Almanac, exactly counter- 
balances the mean of thoſe which give a weſtern meridian cor- 
reſponding: with them. Therefore we have nothing to do but 


to reduce all our Obſervations at Norriton and Philadelphia to 
the meridian of Philadelphia, and then compare them with the 


calculations in the Nautical Almanac. , 


The Norriton . Obſervations of the eclipſes of Jupiter's firſt Satellite are 


as follow. 
( D. N. m. ſec. | 11769. D h. mi ſets 
1769. Feb. 16, 14. 21. 10 Im. 11. May 14, 10. 2. 14Em.1P. doubtful; 
ft 23, 16. 15- Im 4. 21, 14. 56. 13 Em. . 
Ai 3, 14. 49 25 Im. 1. Jus 6, 10. 11. 32 Em. 1f. 
10, 16. 46. o Im. V. 7, 8. 43. 44 Em. 24. 
12, 11. 14. 37 Im. f. 13, 12. f. 1 Em. f. 
May 5, 11. 29, 27 Im. ff. | £ © | 


No if we compare the correſpondent Obſervations at Phi- 


ladelphia and Norriton on the 16th of February, the 12th of 


April, the 5th of May, and the ch of June 1769, rhe diffe- 


rence of our meridians will be found from the mean of them to 


be 57 ſeconds of time. I his is farther confirmed by the Obſer- 


vations we have made on the Tranſit of Mercury over the Sun, . 


on the gth.of November, 1 769, which. being-compleated before 
theſe ſheets: were printed off, we, have judged proper to. inſert. 
., .... Apparent Tame. h. m. fcc. _ 5 A 
The extexr. contact was at 2. 36. 9 by the mean of 4 Obſer. at Philadelphia, 
And at 2. 35. 17 by the mean of 3 Obſer. at Norritas. 
The difference is, 52 1 | 


The inter. contact was at 2. 37. 34 by the mean of 4 Obfer. at Philadelphia, 


And at - 2.36. 34 by the mean of 3 Obſer. at Norriton. 
The difference ii 1j. Q@ - | "'THEREFORR 


July x, 9. 50. 24 Em. f. Obſ. at Gr. 
5 b . — 37 Do. p. calc. of N. Al. 


. 
on 


Tr calculated Time per Nau (The dee ee The Dit off 


if NC 


 TazREFORE the mean of both theſe makes the difference- 
of our meridians 56 ſeconds of time, which muſt certainly be- 


more accurate than what is deduced from a' few correſponding. 


Obſervations of the eclipſes of Jupiter's ſatellites z both becaule 
they afford 24 compariſons, all nearly agreeing among them- 
ſelves, and becauſe theſe Tranſits, in the judgment of moſt 
aſtronomers, . afford the beſt opportunities of ſettling the lon-- 
gitudes of places. Hence if we add 56 ſeconds to the time of 


the Norriton Obſervations of the eclipſes of Jupiter's ſatellites, | 


they will be reduced to the meridian. of our Obſervatory in 


Philadelphia, and may be. uſed in fixing our longituce. from 


Greenwich, in the following manner. . 


* 


tical, Almanac. Time at [Ob. red. tothe Mer. of Gr. 
| 4. Philad, Mer of Phil.] and Phil. 


1D, Sa; ke. © D. h. m. ſec. D. h. m, ſec.] D. h. ſec. 


1767. May zo, 15 16. 10 Em. 1. 30, 10. 15. 32—· 8, o. 38 al 

Jane i 3, 14. 17. 37Em. 2d.jt3, 9.18. [- [ 4, 59, 31 
1768. Mar. 1, 14. 48. 24Im. .] 1, 9. 46.499? 5. 1. 35 
| April 9, 15. 36.34Em. .] g,10.37- 2|- - - = | 4 59- 320 
| 25, 13.57.46Em. 1.25, 8. 56 500 | 5 O. 56 
May 12. 15. 34 1 IEm. 24.112, 10. 339 e 
111769:Feb. 16. 19. 22 2glm, f. 16, 14. 21. 51[I· -- 5. 0. 
| 16. 19. 22. 20 m. ff. 116, 14. 22. '6] 5, © 
11 20, 20. 42. 5 Im. zd. a0, 15. 42. 1 [ 5, ©. 
1 23, 31. 16. 35 Im. f. 23, 16. 16. 21k ſ.—ñ.ñ | 5, ©. 
| 23, 21. 16. 351m. .- - [23,16.15.57]'5, © 
| Mar. 17, 17. 40. 4Im. zd4.J17, 12.45. 11 - - | 5, o. 

April- 3, 19. 5 . 24m f. 3, 14-50:48|- - - + | $5, 0. 

3, 19.5% 24Im. If.}; - - 314.59. 21 5, 1. 

10, 21 47. 14[m. f, 11, 16. 46. 56 5, ©. 

11, 14 50. AIm. 24. , 9.49.1446 F, ©. 

12, 16. 16. 12 Im. f. 12, 11. 15.9 - = =- | 5, . 

5 12, 16. 16. 13 Im. f. 12,11. 15.33] 5. ©, 
| Ma 5, 16. 31. zaolm. 5. 11.30.28]- - - - | 8, ©. 
5.16.31. 20Im, [ 5,1130, 230 5, o. 

21, 16, 66.49 Em f. 121, 11. 56. 9 5, o. 
June 6, 15.12. fü Em . , 10. 12.28 5, 0. 
.I 36 4% , 8-44:47]- 5, 0. 

7.13. 45. 1 3 EU zCTZ¹lrnL , 8.44, 30 5 
13-17. 6. 3 Em ,... - - 113-12. 5 57] 5. ©. 

22,13. 28, 30Em. . 22. 8. 27.331 [ 5. o. 
| 29, 15 22. Em. . 29, 10. 21. 511 - - - | 5,. ©. 
Aug. 2 3, 12.15; 40 Em. , 23, 7. 15 4. 45, © 
Sept. 11,12.45.10Em 24. — - 15, o. 29 


3 
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Now if we take the mean of all the 21 foregoing determina- 

| | . Hions of our longitude from Greenwich, by the eclipſes of the 

J firſt ſatellite, rejecting only thoſe of March iſt, and April gth, 

1 | 1768, which differ moſt from the others, the reſult will be 

bw © *6b, o“, 35% for the difference of our meridians. - Theſe ought 

_. evidently to be rejected, as they differ near twice as much, 
| | 


* 
— 


= Sa w 


from the mean of the reſt, as any other of the determinations 

do, yet the retaining of them will make no difference in the 
reſult. If the mean determination of the longitude be taken 
from the immerſions alone, rejecting that of the iſt of March, 
1768, it will be 30. o“. 367, and if from the emerſions alone, 
it will be 5b. of. 347“, when the Obſervation of the gth of 
April, 1768, is excluded. Therefore the mean of both, 
(which ſhould always be preferred, ) is 5. of. 33. 


As a farther confirmation of this concluſion if this dif- 
ference of meridians be applied to the Greenwich Obſervations, 
of the firſt ſatellice, rejecting that of the 16th of May, to re- 
duce them to the meridian of Philadelphia, and if they are then 

compared with the calculations in the Nautical Almanac; we 
ng have the ſame reſult from them alſo. = 


The calculated Time per Nau- Greenwich Obſ. re- Diff. of Meridian of 


- 
4. tical Almanac. duced to the Merid Greenwich and 
wits - I of Philadelphia. Philadelphia. 
425 1769. D. h. m. ſec. D. b ec.” h m. fec. 
1 Mar. 29, 12. 24. 26 Im. 1 29, 7. 24. 32 4. 59. 54 
April 12, 16. 16. 13 Im. f.] 12, 41, 15 38 5. 0. 35 
| 28, 14. 36. 14 M. 1. 28, 9. 34 42 1 32 
June 8, 9 41. 26 Em ,. 8, 4. 40. 414 0. 5 
| 18, II. 34. 55 Em. . 1s, 6. 34. 58 4. 59 57 
| July 1, 9. 50. 37 Em. 1. 1, 4: 49. 49 5. . 48 
Abril 11, 14. 50. 4 Im. 24. 11, 9. 49. 48 0 16 
May 6, 11. 51. 45 Im. 24. 6, 6. 50. 27 4. 5 118 


Tux mean of theſe determinations of the longitude, from the 
Greenwich Obſervations. of the firſt ſatellite, is 50. O“. 35®. Bur 
farther if we take the mean of all the determinations, derived 
from the eclipſes of the ſecond ſatellite, it will be found to be 
5d. Ol. 354. And laſtly, if the mean of all the determinations 
from the eclipſes. of both firſt and ſecond ſatellite be l 
| . | | the 
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the deduced longitude will be 5b. o'. 35”. So that we -may” 


_» ſafely conclude, that the difference of meridians between Phi- 


ladelphia and Greenwich, is gü. o“. 357, ; and that Norriton 
is 56” of time weſt of Philadelphia, and its longitude is 
SB. 1. 31/. weſt. With this determination we mult be con- 
tented until farther obſervations are made, by which it may 
be confirmed, or rendered liable to exception. 


Tusk Obſervations are ſufficient to determine every thing 
relative to the theory of Venus, and the parallaxes of the Sun 
and planets, as may be ſeen by the annexed project ion of the 
Tranſit, and the following calculations. - Altho* the parallax 
of the Sun may be obtained from the obſerved neareſt diſtance - 
of the centers of the Sun and Venus, yet this method cannot 
be ſo much depended on, as the compariſon of the contacts of 
the limbs obſerved in proper places, where the abſolate dif- 
— ference. of time is conſiderable, Nevertheleſs, - as the public 
ſeem very impatient to Know the reſult of what was done in 
this place; I have endeavoured to deduce it from our Obſer- 
vations alone; and flatter myſelf, that, in the concluſion, it 
will be found pretty accurate; as it is nearly the ſame, with 
what I had before found it to be, by an hundred and forty 
determinations of it, from the. Obſervations of Aſtronomers 
on the Tranſit of 1761; and alſo from another method, the 
invention of the celebrated Mr: Stuart, of Glaſgow; both: 
which I have now annexed to the following calculations. 


Havixo thus collected together all the elements neceſſary - 
for the enſuing calculation; before 1 proceed to it, I ruſt, in 
Juſtice to Dr. Williamſon and Mr. Prior, obſerve, that of the 
Micrometer meaſares, the 2d, 3d, igth, 20th, 21ſt, 22d, 23d, 
24th, and 2gth were made by Mr. Prior, and the 35th, 43d, 
44th, and 54th-by Dr. Williamſon, with the ſame adjuſtment 
of the focus, that I uſed in the others. | 


IRA taken the trouble of making above fifty determina- 
tions of the middle of the Tranſit, and find from a mean of 
them, that the neareſt approach of their centers was at 
Bb. 28, 2p mean time, or 55. 230, 4%, 7 apparent time, which 


— 


% 
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«was haſtened by parallax 4. 487 at Philadelphia; and there- 
fore, that the central apparent time of the middle of the Tran- 
ſit was gb. 28“. 297,7, according to our meridian. 


By comparing together eighteen determinations of the near- 
eſt diſtance of the center of the Sun and Venus, I find the 
mean of them to be 1070. 39,58, as ſeen in Philadelphia. But ſhe 
was then depreſſed 6," 91 by parallax ; and therefore, the geo- 
cent. .neareſt diſtance of the centers was 100. 10% 49 = 610%, 49. 
Therefore ſay, | 771 


As 72626, 45 the diſt. of & from : 28879, 55 her diſt. from © :: 610,49: 
helioc. diſt, of their centers. | : 
4. 861,0949 
4. 466,5924 
| 785,0785 k 
I 246, 2689 a 


2. 385,1740=242",7583=4'. 2%7583 the helioc. diſt. of their cent. 


As 8, 39. 237. 20” the incl. of ? orbit to the eclip.: R:: 8, 4. 5 78. 
Sine of O;s diſt. from the node of &. | 5 
So 8. 771,6803 . 
160. 
7. oo, 2506 


3. 298,503 1%. 8. 203 Odiſt. from the node of $ 


As 8, 19. 8. 20 , 23: R:: 8, 10%. 10% 49: 8, of the angle of her viſible 
path with the eclip. Fes. N | 
8. 298,5703 
10. - =- , 
7+ 470,9623 1 
9. 172, 39208. 33·. 1175 the angle of her viſible path. 


If AB repreſent the horary motion of O2, 392375. See Pl. IV, Fig. ad. 
BAC the inclination of the orbit of ? with the ecliptic 3. 23*. 200 
DBC the angle of ? viſi. path with the eclipt. =8%. 33.11 ,5 

Then AC will repreſent the horary motion of ? and may be found by the 
following proportion; | 

As 8, AC B: AB:: S, DB Cor AB C: AC. 

As 8, 5. 9. 51% : 2,3922357 : : 8, 82. 337. 117,5: the hor. mot. of g 

8. 954.3008 
oO. 378, 8292 


9. eee 


: 0 $96,9204=3 1952942237 1g the hor. mot. N whoſe 
log. 18 2, 3730710. | « i 
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916,65 che diff. of the ſemidiameters of G "we 2 
610, 49 the geo. neareſt Huſt, of their centers. 


W 15277143. 163,7 
Diff. 306,6 2. 485,948 4 | 

669, 8273 the log. of the ſquare of half the tranſit line 
Wares the internal contacts. * log. N . | A 


2. 834,91 36 the log. of half the tranſit line between the 
2. '375,0716=thelog.of g hor. mot. 1 cont. 683 „776 


9. 15,80 20. Ry 52 58 „7 the ſemidu- 
ration between the int. contacts. 


974,65 the ſam of the ſemidiameters of © and g 
5610,49 the geo. neareſt diſt. of their centers. 
Sum, 1585717 3. 200, 677 
Diff. 364, 2 5.72922 


5+ 70143599 
2. 880,0799=the log. of half the tranſit line between the 
2. 375, o the log. of $ hor. mot. [ext. co. 759 5766 


bs 4 ＋ 505, 608 3 = zb. 20338 zh. 12. 12 ©,168=the ſemidu» 
-ration We the ext. contacts. 


As R: Sec, 89. 39.275 "53: 610",49 : geo. latitude of 2 


10. 

10. o48c7e 

2. 785,6785 

2. 799,5357=617",3586=10", 15,3 ch bs; tak: of £' 


. As ng 28879, 5 5: : _ lat.: hel. lat. of -£ 
4. 851,0949 
4. 460. 5904 
2. 290,537 


7 251» 1261 51 
2 390,0312==245%4885=4'. 55,4885 =the hel. lat, of 2 
610,49 
617,355 
1227,86 3. 089.1440 ; 
96,866 o. 836,7038 


3- 925-8478 
1. 962.923 39 
2. 375,07 16=the log. of hor. mot. of ę 


587,8523=00, 387126=23%13",6536=the time 
between the middle . 1 , conjunction. 
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f ROM the apparent time of, the middle of the Tranſit, viz. 
8. 28. 29% deduct 23". 13,65, and the appatent time of 
the ecliptical conjunction will be 55. 5“, 16% g, wien 
the Sun's place given in the... Nautical Almanac was 
2*. 13%. 274. 18%, making the difference of our meridian 
from Greenwich 5". o'. 35% as found above. To his place in 
the ecliptic add his diſtance from the node of Venus, found 
above, -viz. 19. 8“. 204,23, and the ay Spes the moe of her 
aſcending node, 25. 14. 35. 3879. - 013 13359/726% £03 


From the middle of the Tranſit, as ſeen at the center of the 
earth, viz. 5". 28, 297 apparent time, deduct᷑ the ſemidura- 
tion between the internal contacts, viz. 2. 52“. 38, and 
there remains 2b. 35“. 317 the apparent time of the firſt inter- 
nal contact, without parallax. This F obſerved at 2b. 31“. 267 
apparent time; the difference between thieſe is the total effect 
of parallax in jongitude and latitude, which is 4. 54. . But 
upon the ſuppoſition that the Sun's horizontal parallax, on the 
day of the Tranſit, as 87,5204, the total effect of Parallax 
ſhould have been 4. 47. Therefore ſay, bl. 


As L. 4 24% . 5'=245" : : B 5204: "8%,555= 
the hor. par. of the Sun on June 3d, 4 Then 

As 100000=his mean diſt. from the earth: 101506=his 
diſt. on the day of the Franſit, :: 8,88: 84,68 38 his Rr 
zontal parallax at his mean diſtance from the earth. 


Tuis is nearly the ſame, with what i is dequced from the beſt 
of the Obſervations made on the Tranſit of 1761: And ac- 
cording to this parallax of the Sud, the mean diſtances of the 
planets from the Sun will be, as they are exhibited in the fol- 
lowing table, taking a mean ſemidiameter of the arch 3985 
Engliſh.miles, 
36693417 Mercury's 
68564850 Venus's, 8 35g ge 
- 94790550 the Earth's (NMean diſtance from the Sun, in 

144431400 Mars's Engliſh miles. 

493005300, upiter'' ln date Temp abort ag. 

904307200 aturn's ee 9 CUIS HEE ubm and 


On 


L 63 4 5 


On account of the difficulty, of aſcertaining the preciſe mo- 
ment of the middle of the Tranſit, from the menſurations of 
the neareſt diſtances of the limbs of the Sun and Venus, and 
the ſmall difference of time between the contacts happening, at 
the center of the earth, and at any particular place on its ſurface 
Aſtronomers have generally preferred the compariſon of two 
Obſervations at proper places, where the effects of parallax will 
be contrary to each other, retarding the contacts at one place 
and accelerating them at the other, for the purpoſe of deducing 
the parallax and diſtance of the Sun from them. We have an 
opportunity of confirming the former conclufions, by com- 
paring our Obſervations with thoſe that have been made at the 
Royal Obſervatory at Greenwich, as they have lately come to 
hand. They differ indeed conſiderably among themſelves, pro- 
bably owing to the various methods, which the Obſervers took 
to judge of the contacts, the account of which is not yet ar- 
rived here; yet they give a mean parrallax of the Sun ncarl 
the ſame that we have deduced from our own Obſervations at 
Philadelphia. I have therefore inſerted them in this account of 
the Tranſit, as they ſerve to ſhew that we have not loſt our la- 
bour and expence on this occaſion. The method I have uſed is 
firſt to reduce the Greenwich Obſervations of the contacts to 
the meridian of our Obſervatory in Philadelphia, by deducting 
from them the difference of longitude converted into time; 
and then to calculate the effect of parallax for both places at the 
apparent times of the contacts, upon the ſuppoſition of the 
Sun's horizontal parallax being 87,5204 on the day of the Tran- 
ſit. From this, the Sun's horizontal parallax is found either 
greater or leſs, as the calculated effect of parallax is greater or 
leſs, than what is obſerved. 1 


Tx parallax of Venus in longitude at Greenwich, at the 
time of the firſt external contact was 167g, which haſtened 
the contact there 4. 16,5, and her parallax in lat. at the ſame 
time was, 124,97, which depreſſed her on the diſc of the Sun, 
lengthened her viſible path, and accelerated the contact 
2/. 34%, ſo that the total effect of her parallax was to haſten 
the contact 6“. 517 of time. In like manner her parallax in 
longitude at the internal ra was 16/6, which haſtened 

$444 28 | 12 | IT 


E 64 J 


it 4 4. 127 of time ʒ and her parallax in latitude being 13/4 

at that time, for the ſame realbi haſtened the faid contact 20. — 
and therefore the total effect of parallax to accelerate the inter- 
nal contact at Greenwich is 6“. 527, é 


Ar Philadelphia her parallax in longitude being 107,74 at 
the external contact, haſtened it 2*; 437; and her parallax in: 
latitude being 4,43, lengthened her viſible path on the Sun 
and haſtened the contact 53” of time; whence its total effect was 
3'. 36“ of time. In like manner her parallax in longitude at 
the internal contact being 11795 haſtened it 30“. 17“ of time, 
and her parallax in lat. being 4 49 lengthened the tranſit line, 
and haſtened the contact 10. 37 ; and —_— the total effect 
of her 7 parallax at that time 4 haſten the internal contact was 


4. 4. 


Now as the total effect ot parallax both at Greenwich and 
at Philadelphia conſpired to haſten the contacts at both theſe 
places, with reſpect to the center of the earth, their yg yet 
is the whole effect they have on abſolute time, viz. 3. 15 
the external contact, and 2“. 48” at the internal contact. 


Tux contacts were obſerved atGreenw. at the apparent times 
mentioned in the following table, according to their meridian. 


Exter. Contact. Int. Contact. 
k. m. ſec- h. m. ſec. 
7. 10. 54 7. 28. 47 by Hitchins. 
7/20: 8 | — Hirſt. 
7. 10. 37 7. 29. 28 Dun. 
7. 14. 19 is bsi = 20 Dolland. 
„ 11 7. 29. 20 Nairne. 
7. 10. 58 7. 29. 23 Maſkelyne. 


Ts; times are reduced to the meridian of Philadelphia, by 
ſubſtracting gb. o'. 35 from them in the following manner. 


Exter. Contact. Int. Contact. 

r 

2. 10. 19 2. 28. 12 by Hitchins. 

3, 10. 38 r 

. 10.4: 2, 28. 53 Dun. 

2. 10. 44 2. 28. 45 Dolland. 

2. 10. 55 2. 28. 45 Nairne. 

2. 10. 23 2. 28. 48 Maſkelyne. 
2. 28. 40,6 „ Tus 


M. of all is, 2. 10. 30 
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Tur mean of all the times of the external contacts at 
Philadelphia is 2b. 13“. 46,6, and of the internal contacts 
2", 31. 28”, as appears by pag. 51, and the difference be- 
tween theſe means 1s the obſerved effect of parallax. 


1 r — 
2 IX — 


. 2 


h. m. ſec. h. m. ſec. 
2. 13. 46,6 2. 31. 28 at Philadelphia. 

2. 10. 30 2. 28, 40, 6 at Greenwich. 

23. 16,6 2. 47,4, the obſerved effects of 


parallax, at the ext. and int. contacts. Therefore ſay, 

As 37. 15/1950 the calculated effect of parallax at the ex- 
ternal contact is to 30. 166 = 196% 6: : So is the aſſumed ho- 
rizontal parallax of the Sun on the day of the Tranſit 8,5204: 
to his true parallax on that day. And in like manner, as 
2. 48/1687: 2.4% 4⸗ 16% 4: : 89,5204: the Sun's par. 
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on that day, | 
2. 290, 0346 2. 225,3093 
2. 293,835 2. 223,755 
©. 930, 4 Coo od. 930, 4600 
et | 7's 154, 158 
o. 934,089 = 5903 1 Ohor par. o. 928, 9062 8 , 48997 O hor. par. 

5 245997 N 4 

2) 175” ,08028 1 
8”-,54014 the mean hor, par. of O on the day of the Tranſit. IMP. 


As 100000 : 101506 : : 8% 4014: the Sun's horizontal. 
parallax at his mean diſtance from the earth. 
| 5. Oo, oo 
5. 006, 4917 
d. 931, 4630 f 
0. 937,967 = 8, 66875 the Sun's hor. par. at his mean 
diſtance from the earth. ee SO0GG 
Tas. parallax of the Sun being fixed by the mean of ſuch 
compariſons as theſe, it is an eaſy matter to aſcertain not only the 
diſtances of the bodies, which compoſe. the ſolar ſyſtem, but 
alſo their real diameters ; that of the earth being previouſly known 
rom the actual menſuration of ſome degrees on its ſurface. For 
* © As the rectangle of the parallax of the Sun, and his diſtance 
from the earth, is to the real diameter of the earth; ſo is the 
rectangle of the parallax and diſtance of any other planet from 
the Sun, to its real diameter. » 


| . 

| . the Trayfit 1 have taken the dlements of” 
| ' tbe projettion ſrom our own Obſervations on the' 3d of June, 

1769. Plate 4, fog. 2. 11 63-68-4081; 312 fN 


vr her neareſt approachof the centers having been determin- 
ed, from the mean of a great number of computations, and 
found to agree very nearly with the meaſures that were actual- 
ly made at the middle of the Tranſit, it was aceordingly ſet off | - 
on the diameter of the Sun, and thro” this point a chord was 
drawn at right angles to the ſaid diameter for the central tran- 
ſit; line. This was then divided carefully into hours and mi: 
nutes, according to the horary motion of Venus, determined 
by the preceeding calculation, in ſuch a manner, as that the 
exact moment of the middle of the Tranſit, at theearth's center, 
ſhould fall on the point of interſection between the ſaid dia- 
meter of the Sun and tranſit line; this moment of time havin 
been previouſly determined, by the mean of a ſufficient num- 
ber of computations. P | mw | 
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Tux parallaxes of Venus, in longitude and latitude, as Teen 
from Philadelphia, having been allo adapted to the apparent 
times of the micrometer meaſures, on the ſuppoſition of the 
Sun's horizontal par. being 87,5204 on the day of the Tran- 
fit, they were accordingly applied to the projection, by which 
the places of her center were determined for the ſaid times. 
Round theſe, ſmall circles were drawn, with the radius of 2 
ſeconds, to repreſent the diſc of Venus on the face of the Sun; 
and lines were drawn between the limbs, in the. direction of 
their centers, of ſuch a determined length, as the micrometer 
has given them. Many of the "meaſures were taken from the 
fartheſt limb of the Sun, as well as from the neareſt, to both 
limbs of Venus, and theſe meaſures were afterwards reduced to 
the neareſt diſtance of the neareſt limbs, as they are. exhibited 
in the preceeding Table, uſing the diameters of the Sun and 
Venus, as they are ſtated above. * d 
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As a confirmation of the foregoing concluſions, I have ſub- 
Joined the Obſervations of Aſtronomers, in different places, f 
the contacts and durations of the Tranſit of 1761, as they 
have ſent them to the Royal Society, together with the longi- - 
tudes'and latitudes of the places of Obſervation, on which the 
following calculations depend. Onsen- 
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| [OBSERVATIONS on the ranſit of Venus over the SUN, K 
June 6th, 1761, N. S. Appar. Time. 
Nam. of Places iltEx. Con. [1ſt In, Cont.|2d In. Con. 24 Ex Con. Duration. 
2 * h. m. ſec. h. m. ſec. | h. m. ſec.] h. m. ſec. fh. m. ſec. 
Hieenwich, N t nn * 
Shirburn caſtle, —44 2 — nne. 3. 0 <4 
{Saville houſe, } - = «Le $1883 184 I & 42 
Spittal ſquare,. | = - | - - {18.18.41 |- - - = 2 * 
8 Chelſea, N | -- 0 2 — 8. 18. 4 - — — — - — 
Leſkard, . - [$. 0:21 „„ 23 bd 
Paris, 6 8.28.27 8. 46. 44 - - 
Bologna, | — — 8 | 4 N 9. 4-57 9. 4 78 13 | 1 
Rome, — 5 4 44, os 9. 9:30.11.-" 1; 8 
{Drontheim, | - "<= $66 8229 1 
1 3.37.4325 | 6. + 
pſa, ; $3- 20: 45 ; - 56 1 928-6 |? *o 4 F 52 05 
0 3 * 5 N \ | ” 


I{Stockholm, 3. 21.37 [3:39 23tozc 9.30.10 =» -- » - [5-50.41tog47|f 
JjHernoſand, 3. 20.40 3.38. 26to;3 5 9. 28.52 | 9.46.43 65. 50. 17t026 


Calmar, 113.33. 1 9. 23. 40 -= - - 15.50.39 
Abo, - * [3-55$:59 4 9-45-59 10. 4.42 _ [5-50- 9 
Tornea, 33˙ 4050 5 4. 4. 0 * . 10.1. *8to22[5.50. gtoz 1 
Cajaneburg, 1 n 10. 8.59 3.4 
Tobolſki, — 7- 0.23 112.49. 201 [13. 7. 391 15-48-50 


n 
Rodrigues, 12.35.47 253. 1s 


alcutta, - ; 8.20.58 14. 11.34 4.27.38 5.50. 36 
1 7. 31. 10 7.47.55 ho 39.38 [13.55.44 1 1 
ranque ar, bh - * * — — — - 2 - L 3 
Great Mount, | - - - - — » 1 - ..- _- $15: $338). 
N. of Places Latitude Tongitude N. of Places Latitude Longitude 
1 r. Greenw. | fr. Greenw. 
en 22 * bb. m. ſec. 
Greenwich,, 5 l. 28. 3 No. 9. © Hernoſand, 60. 38. oN I. 11. 28k. 
Shirb. caf le 51. 39. 22N o. 4. 1 W. Calmar, 56. 40. 3zoN fi 5. 39k. 
Sav. houſe, | - . 3.31 E. Abo, 50. 27. oN 1. 28. 33E. 
Ce ſquare, _ -:|o. o. 161 W. ITornea, 5.50.50N 11. 36 48E. | 
Chelſea, | - - | |0- 0.40 WCajaneburg, 64. 13. 30N f. 51. 5oE, 
ILeſkerd, 50. 26. 55 N. o. 18. 32 W. Tobolſki, 58. 12. 22N f. 32. 52E, 
Paris, 48. 50. 14N. o. 9. 16 E. C. G. Hope, 33. 55 42 8 l. 13. 35E. 
Bologna, H- 29. 36N.o. 45-21 E. Rodrigues, [19 40 40 8.4. 12. 34. 
Rome, 141. 53. 54N. o 49:53 E. [Calcutta, 22.30 oN. 5. 53.44. 
IDrontheim, 53. 25. 10N. 0. 44. 3 E. Madraſs, |13. 8. ON I;. 20. 16E. 
opal, 59. 51-50N. 1. 10. 26 E. I Tranquebar, 10. 56. ON 5. 18. 8E. 
WStockholm, 9. 20. 30 N. 1 12 26 E. Or. Mount, | - my | r 
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geduced yon ! e 24 


alterna 


the SUN and VENUS, in the Tranfit f 1761. 


ontadt of the Lin 


ape . Eu, S TLeſtard Jae & Sherburne Caſtle.) Cafe & Chelſea. 
| Parall. Parrall. Parrall 
m. ſec. 6. "| ®. > ſec. h. m. ſec. 5 
39. goCapr, 6. 8 9: 39. co 6. 8 9: 39. 50 6. 8 
32. 7 Diff. Long. 1. 17. 36 DiF. Long. 1. 14- 1 
R . . 21 
0. 22.2%. —2 9.3 of FR 1. 12 5 18. 4 Ch. 1.1 
6 2 12 Feed 1 7. 20 7.30 © T1 
As 7:12: 7.22 : 755 Sun's Par. 8715 Sun's Par. 8 73 
O's Par. 3769 11 1 
Cape & Saville Houſe | Cape & Spittal 8 Cape & Greenwich 
9. 39. 59. 6. 8 9 39: 50 8 9. 39 50 6. 
1. 14. 5 . 13. 81 Jo 13-36 
$. 35: 45 JD 29. 59 4 26 15 | 
8. 1 . 22 Sc gv 1. + 11 | 8. 18. 41 Sp . 1. 11 8. 19. 0 Green. 1. 11 
i 7.19 7 716 | Nev Per 7 
Sun's Par. 8,57 Sun's Par. 8,47 Sun? 8,42 
Tae & Paris. "Cape & Drentham. || Cape & * 
9. 39. 50 6. 8 | 9. 39. 50 6. 8 9. 39. 50 
. 4. 19 14 9. 29. 32 : o -28. I 4 
ATR 77 9. 10. 18 9. 11. 36 45 
B. 28. 27 . 34. 1.49 2. 38 9: 4. 67 . 29; 
F 8. 7 8, 8, 46 © 1 6. 
Sun's Par. 8,54 [ Sun's Par. 8,23 Sun Par, 8.54 
" Cape & Rome, Cape & Calmar. : Cape & Upjal. © 
* .39- 30 6. 8 9. 39. 50 5 89 39. 50 6. 8 
9. 16. 8 | | 9. 31. TY 9. 36. 41 
9. 9. 36 O. 13 9. 23. 40 ro 59 9. 2 28. 6 - 21 
6. 32 6. 21 8. 14 8. 7 8. 35 6. 
Sun's Par. 8.74 Sun” s Par. $, 62 Sun's Par. 8,60 


Cape 2 Herno/and. * Cape &5 Stockholm. "Cape & Alo. 
9- 39- 30 6. 89. 39. 50 6. 8 | 9. 39. 50 6. 
13 —. 1 9 To. 14: $8 | 
9. 37- 43 9. 38. 41 9. 54. 48 
9. 28. 52 2. 26 | 9. 30, 10 2.18 | 9. 45-59 2.38 
8.51 8. 34 8. 31 260 8. 8. 
Sun's Par. 8.28 Sun's Par. 8,58 San? Par 3,68 
Cape & Tornea. Cape & Cajaneburg. Cape & 17 —_— 
9. 39-59 6. 89. 39 5o 6. 89. 39. 0 
—— To: 36, is ! 
9. 3. 3 10. — 3 rr 
9.54, 8 4: 4 10. $.'5) _2: 59 12: 1 20 3: i] 
8.55 9-1 - 1 9. 9. 47 
Sun's Par. 822 : Sun's Par. 8,49 4 Sun's Par. e's 


Cape 


| Sun's Par. 8,74 


n 
Sun's Par. 855 


I 
Fun's Par. 8-784 


,, 
* 


N edrigues & Leſkard. Rodrigues & Sherburn caft.| _— S Chelſea. 
112. 35+ 47 „ 1-4 33* 47 3 7 1113. 35. * 2 
431. 6 4. 16. 33 4.1. -4 
8. 4. 41 18. 19. 8. „ 4 
8. 0. 21 1. 48. 15. 1. 128. 18. 4 1. 11 
ET 45. 9 4. 11 „ 0. 419}; 429 4. 18 
Sun's Par. 8,809 Sun's Par. 8,00 Sun's Par. 8,86 
Roarig, e & Saville houſ-.| Rodrigues & dSputtal ſquare-| Rodrigues & Greenwich, 
13. 35. 47 3+ 7 12. 35. 47 3. 7 12. 35+ 47 3 7; 
4. 13- 4 4.14. ho + - I 2. 34 
8. 22. 43 8. 22. 57 0 
8. 18. 22 1.11 | 8. 18. 41 2. 11 | 8. 19. © 1. 11 
4- 2] 4 18 . 16 . 18 451 5 18 
Sun's Par. 8,60 Sas. 's Par. 240 "Sun's Par, 8,33 
Rodrigues & Paris. © | Rodrigues & Drontheim. ce & — N | 
inn 7 f ,.: 3: 24 
4» 3. 13 CL 28 Jl | 3» 27. 13 ; + In 
8. 32. 29 5: 7o 3 9. 8. 34 1 
8. 28. 27 v. 54 | 9. 1: 45 2. 38 || 9: 4 57 0. 29 
4 4 1 27 3- 37 * 30 
__ Sun's Par. 8,53 CM * 7 98 Sun's Par. L370 
_Redrigues £& Reme. | -Rodrigues & Calmar. | Rodrigues & Up/al. - 1 
[12. 35. 47 3 7. þ 2. 35- 47 K Ii * 74 
3. 22. 41 3- 6. 55 J. 2. 8 | | 
| 9.13. 6 Q.: 29-52 9. 33. 39 1 
{9-36 © Suryts. 2.46" i I 2 
— 35 30 20 12 5.33 J. 28 
| Sun's Par. 8,92 : 28 's Par. No, Sun's Par. 8,62 | 
| "Rodrigues Ef Hernoſand. | Rodrigues & — | --Rodrigues & Ab. | 
12. 35 R 7. 2. R 
14 1. 6 8. 8 i 2. 44 1 ; | 
9. 34 41 > 9.35 39 9. 51. 46 of 
9. 28. 52 2. 26 | 2. 20, to © 2. 18 | 9. 45. 59 2.32 
$5. 5. 22 2 = 47 5 37 ff 
F Se Par, 985 0 & Sun” ' Par 8. 4 * l 2 Suns Par. 8.7; | | 
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h. m. ſec. © 


eee — e 1 | 


h. m.. ſec, 


12. 35, 47 


$14. 16. 57 


4 Sag's Par. TY 


| _ Sun's Par. 8,99 


aa I Greemwich, 
| 5 12. 49. 20 


T obol/ki & Pari, _ 


. 2 49. 20 


| Nei 
. 21 


1 


ö 7 oboljei & Steckhalm... 
l 2. 49. 20 
3. 20. 26 


1 


Sun's Par. 8, 
"FINE 2 — — 


12. 35. 47 12. 35. 47 3. 7 | 2. 37. 47 
; 2. 20. 44 To. 20. 18 
ro. 16. 3 . 
10. 8. 59 2. 59 12. 12. 49- 20 20 
$- 53 6. 4 6. 6 | ++ Bus 
. 9 Par. 87 07 Sun's Par. 8” ” = Sun's Par. 8 56. 
" Rodrigues Calcutta. Rodrigues S Madrafs | Tobolſki & Leſkard. 1 
„ d 
| I. 7. 36 4.51: 24 Y 
13. 43. 23 7. 57. 56- 5 
14. 11. 34 2. 14 13. 39. 38 D. 36 |. . 21 1, 
5323 3.43 
Sus Par, 8.5 Son's Par. 8,58 | 2 8.46 | 
' Tobolfti & Ann © | Tobolſer & Saville houſe. Tobolſti Spittal ſquare. | 
12. 49. 20 12. 49. 20 3+ 35 12. 49. 20 3-35 i 
4. 33- 32 4. 33. 22 42 | 
; . | NES 
8. rd. 2 I. 12 þ 8. 18. 44 1. 11 
| 2. 3 2544 So $T. +” «2+ 24 | 


— —_ — — X 


8 — 


Y 3+ 35 frz. 49. 20 3* 3&4 
| 4:.23- 36 3: 47-31 | 
8. 25. 44 2 9. I. 49 = 
8. 28. 27 0.4. 9. 4. 57 d 
. 7 07 Ty 43 2.41 0 
Sag's Par 8, 7 Sug? Par. 8,60 __—Sun's:Par: 8.99 
obolſhei &5 Rome. | -| Toboljſki & Calmar. Ws. ; obelſei &. Dial. 
12. 49. 20 3. 33 12. 49. 20 335 
EZ — 27. 13 $.- 22. : 26 
9. — A 9.20. 54 8 
2. = 40 . 59 | 9. 28. 6 2. 21 
7 7 „ 33 1. = | I, 12 1 1 
Sun's Par. eee Sun's Par, 8,23 Sun's Par. 8,27 
Tebolſti & Calcutta... Tobolſei E Madrafs... 4 
12. 49. 20 3. 35 [12. 49, 20 3. 35 | 
1. 20. 52 o. 47 18 1 
14. * 12 13. 36. 38 is | 
Rt 34 ERR It. 0: 36 
1. 17 „22 1. 21 3. 0 2. 59 | 
[ — . 8.5 61 Sun's Par. — 


C ajanurg.. 


— — CO — 


| gende & Saw. ee 


TY. 


re # " 


Cojanth, 8 Je 7 


Cajaneburg 2 Cen ich. | 


. 

— 5 
| . Sun's Par. 8, 30 
2 
[|- 


x 


Parall. Parall. Parall I 
h. m. ſec, e. mw. ſec. h. m. ſec, 
10. 8. 59 2. 59 lo. 8. 59 2. 59 0. 8. 59 * «| 

W 21- 52-20, | t. 8. 7 1. 61. 500 | | 
8. 16. 39 8. 16. 52 LS. 39% 9 ©2711 | 
©®: ET MR Mk © ©: T7 i. 11]. 3,.19. o £..ar'S 

1. 43 1. 48 1. 49 1. 48 51 1. 48 
Sun's Par. 8 11 {| Sun's Far. 88 San Par. 8,74 | | 
| Cajaneeurg & Faris. | Cajaneburg & Rome. | L & Bologna. 
10. 8. 59 2. 59 flo. 8. 59 2. 59 8 59 2. 59 
2 34. 1122 jou 1. 6. 29 | 

18. 20. 25 | 9. 6. 2 | 9: 2 30 | 

8. 28. 27 ©. 54] 9. =p 30 ©. 13 2. 4.57 . 29 
3 2. 4. 2. 46 2.27 2. 30 
| Sur Far. 2,33 |. Sun's Par. 8.33. 
Caj aneburg I THE; fs Neef holen S Spittal * Stockholm & Greenwich. 
10. 8. 79 2. 59 9: 30. 10 2. 18 9. 30. 10 2. 18 
3 28. 20 * 11. 12. 20 | 
. EE: | 8. 17. 50 
13. 3. 39. 38 ©. 36. 8 1 An 19. 0 1. 11 
45 2. 23 + ; 1..10 7 
Sun's Par. 8.27 Sun's Par. 8,12 Sun's Par. 8, $9. 
$tockholm © FEE. Stockboln 53 Bologna. —"Vinckhbolm S Kome. 
9. 30. 10 2 189. 30. 10 2. 189. 30. 10 2. 15 
„ 0 F . 22. 33 
Ei. 0 77 
Ro 27 0. 54 | 4 222. 36 o. 13 
ö a . 24 1. 52 1. 49 1. 5 . 
Saug- Par 8.80 Sun's Par, 8,73 | _ Sun's Par, 8,09 : 

s "Srochholm to Madras. U;/Jal & Left ard. Up/al S dawille houſe. 
9. 30. 10 2. 18 | 9. 28. 6 2. 21 | 9. 28. 6 2-33 
7. 44 | 1. 28. 58 1. 10. 56 

43 37: 5+ 2:.59-... e * 
* 39-3 . 36 [ 8. 0.21 1. 4 | 8. 18. 22 1. 11 

1 44 42 1. 13 1. 17 1. 12 1. 1 10 

| | pho 8 Par. $8, 22 Sun's Par, 8,06 _ Sun's Par. 8,74 

1 Us/al Pari, Up/al & Bologna. "Opal & Rome. 

9. 28. 6 2. 219. 28. 6 2. 21 | 9. 28. 6 2, 21 

. 1. 10 ene | O. 20. 33 

J 26. 56 9. 3. 1 9. 7. 33 | 

| 8. 28. 27 o. 54 90. 4. 57 0. 29 9. 9. 36 0. 13 

| 1. 31 TRE}, | 1. 56 1 . 

1 8 Par. 8,89 . Sun's Par. 8, | __Sun's Par. 8,1 
TIA Urlal 
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T obolj1- 


ea. Rodrigues wes Cajanet urg. Rodrigues 
Parall. Parall, 
h. m. ſec. a h. m. ſec. N 
12. 35. 47 3. 7 | 12. 37. 47 * 'F 
2. 20. 44 . 20. 18 
3 12. 56. 5 
10. 8. 59 2. 59 | 12. 49. 20 3-35 
5. 53 6. 3 6. 45 6. 42 
Sun's Par. 8 | Sun's Par. 8/45 Sun's Par. 8 ,56. 
" Rodrigues & Calcutta. | Rearigues & Madraſs | Toboljei & Leſkard. 
12. 35. 47 3. 712. 35. 47 Je 7 12. 49% 20 3+ 35 
1. 41. 10 1 2-36 4. 51. 24 
14. 16. 57 13. 43. 23 7. 57. 56 5 
14. 11. 34 2. 14 13. 15 o. 36 | 8. o. 21 1. 4 
5 23 5. 21 | +5 3. 43 | 2. 2 2. 31 
= s Par. 8,55 Sünde ar. 8,58 . Sun's Par. 8, 6 
' Tobolſei & Chelſea. Toboljti & Saville houſe. |Tobolſti & Spittal ſquare. 
12. 49. 20 3. 35 12. 49. 20 3. 35 12. 49. 20 3. 35 
| 4: 33-. 3s 4+ 33- 22 . | 
| 5. 15. 48 8. 15. 58 8. 16. 11 
1 8. 18, 4 r. It | 8. 19. 23 1. 12 | 8. 18. 85 | 1.11 
ö 2. 16 2. 24 2. 24 2. 2. 24 | 
Sun's Par. 8,02 Sun s Par. 8,99 Sun's Par. 8,8 


Toboljer & Greenwich, 


12. 49. 20 3. 35 
1432.8 

18. 16. 28 

8. 19. © 1. 11 


2. 32 5 4 
Sun's Par. 8,97 


Tovolſki Paris. 


Sun Par. 8,60 


 .. Tobolſki & Rome. 


| 
— 
| 
'E 
'E 
. 


Sar s Par. 8, 20 


12% 49. 20 8 
22 
6. 21 

0 235 . 13 
3. 15 3. 22 | 


Toboljki & ' Calnar. 


12. 49. 20 3. 33 

3-27. 13 

* 2 7 

9. 23. 40 . 59. 
1. 33 36 


Sun's Par. aw”. 


Tobeljei & Stockholm. 


12. 49- 20 3. 35 [12. 49. 20 3. 35 |12. 49. 20 3. 
3. 20. 26 1. 20. 52 o. 47 18 

19 28. 54. 14. 10. 12 13. 36. 38 

9. 30. 10 2. 18 14. 11. 34 2. 14 |13. 39. 38 o. 26 
N 1 16 "LIES NI. 1. 21 3. O. 2. 59 
' — V's Par. 8,39 Sun's Par. 8,61 " Sun's Par. 8,55 


Toebolſti & Calcutta. 


12. 49. 20 3+ 35 112. 49. 20 3+ 35 | 
4: 23- 36 3.47.31 | 
8. 25. 44 9. I. 49 1 
8. 28. 27 0. 5+| 9% 4. 57 o. 29 
. 41 8 3. 6 


Tobolſei & Bologna. 


3+ | 
Sun's. Par. 8.59 | 
Tobolſki & Upjal. 


2. 49. 20 3- 35 iÞ 
„ f 
9. 20. 54 | 
9. 28. 6 2. 21 


1 12 1. 14 
Sun's Par. 8.27 | 


Toto & Madrafs.” | 


B Gahan. 62.3. 
. at . * 


9 ajanebur 7 


. — r 


, 


mender & 1 — cg. 7 DFT” Jquare. e © &S Grin vic. 
| Parall. Farall. Parall 
h. m. ſec. n eh. m. ſec. ' 
10. 8. 59 2. 59 [to. 8. 59 2. 59 14 8. 5 2. 59 
1. 52. 20 „ 51. 50 | 
'8. 16. 39 ] 8. 16. 52 8. 17. 2 
18. 18. 22 1. 118. 18. 41 i..1? 1. $...19.. © 1. 11 
| — — cet Rb — 
1 43 438 . 1. 48 1. 51 1. 48 
Sun's Par. 989 1 Sun's Par. © 8 Sun s Par, 8,74 
| Cajaneemg & Fans. Cajaneburg & Rome. | Cajaneburg & Bologna 
10. 8. 59 2. 59 flo. 8. 59 2. 59 10. 8 59 2. 59 
11. 42 34 g 5. $7 1. 6. 29 
8. 20. 25 9. 8. 52 2. 5 90 
8. 28. 27 — 9. =p 30 ©. 13 9. 4. 82 ©. >. 29 
Go. 2. 8 I. 11 2. 46 2. 27 2. 30 
Sun's Par. 8,30 San? S Far. £43 3 Sun' $ Par. 8. 33 
Cajaneburg & Madras \teckholm * 5 rr Stockholm & Greenwich. 
10. 8. £9 2. 59 | 9. 30. 85 9. 30. 10 2. 18 
3 28. 20 Lt. 2. 43 4 1. 12. 20 
10 8. 17. 37 8. 17. 
2. 0 7 37 [+ 30 
. 39. 38 O. 36 8 18. 15 8. 19 0 1. LE: 
n 2. 23 I. 7 | EIS. $$ 
Sun's Par. — Par. 8. Bl Sun's Par. 8,88 
£ockholm & Paris. . . * 14 Stocæ hum & Kome, 
9. 30. 10 2 18 | 9. 30. 2. 18 | 9. 30. 10 2. 15 
. 10 83 7 N . 22. 33 | 
0 WS OB. | 237 
8. 28. 27 ©. 54 9. 4: 57 0..29 | 9. 9. 30 o. 13 ; 
1 1. 24 1. 52 1. 49 1. 89 s, if 
Sun's E. 1 Sun's Par. 8,73 Sun's Par, 8,09 a | | 
Stockholm & Madra.ls. U;Jal & Lejkard. al & davwilie houſe. [ 
9. 30. 10 2. 18 j 9. 28. 6 2. 21 9. 28. 6 2. 21 0 A 
. | 1. 28. 58 1. 10. 56 1 
13 37. 54 5 7. 59 8 | 8. 17. 10 1 
113. 39. 38 o. 36 8. o. 21 I, 4 | 8. 18. 22 1. 11 A 
| * 42 v3 I. 17 I. 12 1. 10 4 
I. Sun's Par. 8, 3 Sun' s Par, 8,06 Sun's Par, $,74 : 
| Up/al & Paris. * & Bologna, Dal & Rome. 
| 9. 28.. 6 2. 21 | 9. 28. 6 2. 21 | 9. 28. 6 2, 21 
| 77.0 O. 25. 2 O. 20. 33 
| 5 26. 56 N . 8 9. 7. 33 
41 8. 28. 27 0. 54. 4.372 . 299. 9. 36 0. 13 
1. 31 1. 27 | e 1. 52 „ 2. 
Jun's Par. 8.89 Sun's Par 8, 0 Sun's Par. 8.17 
— z 22 


457 al & Maarafs. 


L. 28 J 


Saville 


Doufe : TT 


Parts. 


alcutta 


| 
Parall.| Parall. Parall| 
h. m. ſec. h. m. ſec, *: .. : | 
9. 28. 6 2. 21 [1 4. 11. 34 2. 14 14. 11. 34 2. 14 
14211 | 5:54: 14 1_5: 44_28 | 
Hz. 37. 50 | 8. 17. 20 8. 27. 6 N 
13. 39. 38 o. 36 | 8. 18. 22 1. 11 | 8. 28. 27 D. 54. 
1. 48 1. 45 RE LE TH 1. 20- 

Sun's Par. 8',74 Sun's Par. 8,37 Sun's Par. 8,61 
Calcutta & Bologna, | Calcutta & Madrajs. Abo & Leſtard. 

14. 11. 34 2. 14 14. 11. 34 2. 14 4 45. 59 2. 30 

— *3-. D. 33.34 . 2 

9. 3. 11 13. 38. 0 7. 58. 54 | 

9. 4 57 0. 29 [13. 39. 28 v. 36 5. 9. 21 1. 4 

1. 46 45 1. 38 1. 38 . 27 1. 26 
Sun's Par. 8.68 Sun's Par. yp - Sun's Par. 8,60 
Abo & Nome. Hlernaſand & Rome. Calmar & Maaraſs. 

9. 45. 59 2. 30 [. 28. 52 2. 26 | 9. 23. 40 1. 59 
Ae 38. 40 O. 21. 35 4. 14. 31 , 
9. 7. 19 9. 7. 7 r | 
9. 9. 36 . 13 | 9. 2 36 ©. 13 13: 39: 38 o. 36 
8 8. 17 2. 17 19 7 13 * 27 23 

Sun's Par. 8,50 9 Par. 8,88 Sun's Par. * 
| Sherburne & Tornea. Greenwich & Paris, | Greenwich & Leſtard. 
| 8. 15. 12 1-12 | 8. 19. © 1. 31 | 8. 19. © I, 11 
1. 40. 49 [o. 9. 16 ©, 18. 32 | 
9. 56. 1 8. 28. 16 8. o. 28 | Fa 

9. . 8 r g | 8. 28. 27 | 0 "is 2x Q. 21 I. 4 
2 53 1 7 17 5 „ 

Son s Par. 8. 3s Sun's Par. 8,50 Sun's Par. 8,0 


* 


'L at paraliax of the Sun may "allo be deduced from the tota 


duration of the Tranſit, as obſerved in different places, in the 


following manner. 


Il viva, cop & Calmar. 


Parall. Parall, 
| b. M. ſec. h. m. ſec. 
53. 51. 33 6. 245. 31. 32 6⁴ 24 
5. 50. 39 7- 21 [. 50 26 7. 33 
+. S$ 57 „ 
* Sun's Par. 8 os Sun's Par. 87,25 
| Tranquebar Schauburg  Tranquebar & © Tobolſki. 
5. 35733 6. 24 | 5- $7433 6. 24 
5 -49- -54 $ [ 48. 50 9. 3 
1. 39 1 41 . &* : 2. 39 
Sun's Par. — Sun's Par. 8 67 


— — — 


N & Us ſal. 


— 
Tranquebar & Abo. 


* 


Para)! 

h. m. ſec, EY. 
3. 51. 33 6. 24 
5. — 9 7. 46 
24 1. 22 


Sun s Par. 8771 


1. 
- Sun's Par. 3, 50 


Maadrajs & Stockholm, , 


5. Fr. 43 6. 331 
5. 50. 4% 7. 34 


1 FIGS 
* 


Madraſi 


T 3 1 


Madraſs & iornea. } Great Mount & Ab. Great Mount & Te. 
Parall. Parall. Parall, 

h. m. ſec, In. m. ſec. bd. . dee. 1 
. 8. 4 6. 335. $1. 20 6. 338. 5 29 6. 33 
5. 50. 9 $8. 78-8. 9 7- 46 | 5- 48. 50 [% 
1. 34 . T, 34 1. 11 1 13 2. 30 2. 30 

Sun's Par. 8% 50 Sun's Par. 27.26 Sun's Par. 8% 50 

Cajaneburg & Upſal. | Cajanueburg & Caimar. Tovoiſti & Abo. . | 
549 54 8. 5. | 5+ 49+ 54 3. 55. 48 50 99. 3 

5. 80. 26 7. 33 | 5+ 50. 39 7. 21 | 5 50. 9 7. 46 
32 32 9. 45 * 1. 19 1. 17 | 
Sun's Par. 8,co .. I.. Jon's Far. $70 1... Sun's Par. 8,73 


Tux parallax of the Sun may alſo be determined, by. com- 
paring the times of the internal contacts, as obſerved in vari- 
ous places, with the time of their happening as obſerved at the 

center of the earth. For this purpoſe the following elements 
are uſed, as they were calculated by Mr. Short, from the mea-- 
ſures made at the Tranſit in 1761, viz ; the diameter of the 
Sung 1“. 317, the diameter of Venus 59”, her horary motion 
3˙. 597,8, the angle of her path 8“. 30%. 10, the neareſt diſt. 
of their centers 9“. 32”, and the diff. of their horizontal par al- 
laxes 21/33. Hence the ap. time of the iſt and 2d internal 
contacts was 2h, 22, 3”, and 80. 20“. 4, reckoned by the 
meridian of Greenwich, without parallax, and the central dura- 
tion was 3b. 58'. 17, 


m —— — — — — — — ——ö — — 


KTentral Time & Up/ar Tentraf Time & Ha TCentrar Teer 
Parall. Parall.| - Parall. 
h. m, ſec. W h. m. ſec. mou 81 h. m. ſec. * 72 
2. 22. = © 0 2. 22. Oo, © 2. 22, 3 O0. © 
1. 10. 26 | 1. 10. 26 | 1. 11. 28 
3- 32. 29 . 3. 32. 29 13.33. 31 
3 37+ 56. 5. 123. 37- 43- 5,2. 38. 35 5. 10 
5 27 ju 571 a 5.4 | 
. Sun's far. 8,91 f. Sun's Par. 8,55 |} Sun's Par. 8,33 | 
Central Time & Herneſand. Central Time & Cajance |—cntrali lime & Stockholm} 


18. 3 o, 0 2. 23. 3 o. 02. 22. 3 o. of 
11. 28 I. 51. 50 „ 26 | 
3: 33+ 31 4+ 13. 53 | 3 3+ 29 

3. 38. 26 5 IO 4. 19. 5 | 5 6 | 3. 39. 29 5. 16 


. 12. . $+ -©O. 
33 Sun's Par. 8,66 Sun's Par. 8,07 | 


TA 1 


—— . * — — - - 
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Central lime & "208. "Central 1:me & 7 ornea. Central imme & Calmar. 


| | | Parall- Parall.' Parall. 
n. m. fec. d. . fre: ET mein 
8: 33 3 o. 0. 22. 3 8 ©] 32. 3 o. © 
. 28. 33 1. 36. 48 -| 1. 5. 39 | 
| 3. 50. 36 Ha "ou 51 3. 28. 42 : 
J- 55- 50 5 16 E 5. 22 
2 * 9 * 
J. Sun's Par. 8744 Sun's Tar. 8 „6 Sun's Par. 8 8 282 
Central Time & Tobi. Ceuual Time & Madras. Central Time & Calcutta. 
2. 22. 3 0. Of 2. 27. 3 0. 0.3. 238. 3 oO. 0 
4. 32. 52 5. 20. 10 $5 53: 44 
©. 54. 55 7. 42. 13 8. 15. 47 | 
7. 0. 238 5. 28 | 7. 47 55 5. 57 | 8 20. 58 6 16 
. | 42 511 
| Son's Par, 8,67 TM ne 851. done Par, 8, 36 


Tu Sun's Parallax deduced from the obſerved and calculated Times of the 
2d internal contact. 


— REL AL — — — r ve 
entral Time & Spit.  fqua. Central Time & Sav. Houſe. Central Time & Paris. 
Parrall Parail. Parall. 
h. m. ſec, : h..m. ſec. / ww” h. m. ſec. - - 
1 8. 20, 4 00. © | 8. 20. 4 o. O 8. 20. 4 o. 0 
1 . o. o. 30 0 9 16 
8. 19. 48 8. 19. 34 8 29. 20 
8. 18. 41 1. 11 | 8. 18. 22 1. 11 8. 28. 27 o. 54 
1. e 88 
Sun's Par. 87,01 Snn*s Par 8 62 | Sur's Par. 8 ,34 | 
ITentral Time & B. -Eiua lime & Cape. Central I ime & Cal. 
. 4 0.0 . 20. 4 0. 08. 2. 4 0. 04 
| © 45+ 21 „ 1. 10. 20 | 
9. 5+ 25 / 4-02 $9 | 
9. 4. 87 o. 29 | 9. 39. 50 6. 89. 28. 9 2. 211 
28 6. 11 2. 21 | 
Sun's Par. 8,21 Sun's Par. 8,38 Sun's Par. 8,50 
| Central Time & T. Central Time & Up/al. Central Time &Szockbolm. 
„„ - 0. 01 0; 5 - © 00:0 | 0 o. of 
I. 10. 26 1. 10. 26 52 12 26 
19. 30. 30 9. 20. 30 9. 32. 30 1 
9. 28, 7 2. 21 | 9. 28, 3 3. 2k | 9. 30. 130 „ Is | 
3. 23 - 3. 27 yy | 
Sun's P-r. 8,62 | Sun's: Par. 8, 86 Sun's Par. 8,56 | 
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.Central - 


Nentral 1 ime & Stockholm 


Parall. 

h. m. ſec, e 

8. 20. 4 '. e332 © 
I, . 12. 2 
9. 32. 30 

9. 30. 8 2. 18 
2. 22 


Sun's Par. 8, 
entral Time & Tobol/#i. 
8. 20. 4 o. © 

4. 37. $2 
12. 52. 56 
12. 49. 20 3. 35 


| 3- 36 

; Sun's Par, 8,54 
atral Lime & Calcutta. 

8. 20. 4 O0. 0 

232 

4 13. 48 

14. 11. 34 2 14 


2. 14 
Sun's Par. 8,50 


Tre Sun's parallax is alſo. found, by comparing the total 
duration between the internal contacts, as it was oblerved in 
different places, with the duration at the center of the earth,, 


Viz. 55, 38 1 


1. 28. 33 


L. 7 1 


| Parall. 
h. m. ſec. * | - 
8. 20 4 O 


9. 48. 37 
9. 45 59 2. 30 


Central Inne & a. Central IIme & Cajanes 


Para 
h. m. ſec. 8 
8. 20. 4 o. 0 
1. 51. 0 
10. 11. 54 


n 


2. 38 x 
Sun's Par, 8” 95 
Central Fime & Calma, 


8. 20. 4 o. © 
3. d 09 
1 
9. 23. 40 1. 59 


2 


2. 
Sun's Par. 8,31 

entral I ime&æ Rodrigues. 

8. 20. 4 o. © 

4. 12. 34 

12. 32. 38 

12. 35. 47 3 7 


2 
Sun's Par. 8,78 


Cent. Duration &atUp/al. 


Paral:.. 


, ” 


h. m. ſec. 
8. 58. 1 o. Q 
Le. 7.33 


wn; 7. 54 2 
Sun's Par. 8 89 


Cent. Duration & atCU+/al | 
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San's Par, 8 ,98 


— ä—— — ern 


Cent. Durat. & at Calmar. 
6 59. 1 o. © 


I| 5- % 54 8B. 5 


8. 7 

| Sun's Par. 8,53 T5 

Dent. Dur. & at Stockholm 

ie ww 

5g. JO. 468 7 
16 


Cent. Dur.& at Hernoſand 
5. 58. 1 o. © 
8926 7. 36 


. 

Sun's Par. 8,48 
Cent. Dur. &at Stecſ hola. 
5. 58. 1 oO. © 
5. 50:42 | 7. 34 


4 


| 245 
Sun's Par. 8.16 
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Sun's Par 8.22 
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N 
Sun's Par. 8,59 
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Para!l 
h. m. ſec, Guy + 
5. 58. 1 o. © 


5. 50. 26 7. 33 


I* 35 & 
Sun's Par. 8 „54 
Cent. Dur. & at Horno/and, 
5. 59. 1 o. o 
. 50. 17 7. 36 
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Sun's Par. 8,65 
Cent. Dur. & at 40. ö 
638. 0.0 
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Sun's Par. 8.5 
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Cent. Duration & atUp/a 
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1.96 


Cent. Dur. & at Togo 
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Cent. Dur. & at T angueb. 


- — 4 


Cent. Dur. & at Cajanes. 
1 Parrall. Parall. Paral:. 
h. m. fac, neee. * 1 "0 
5. 58. 1 0. 05. 58. n o. 05. 58. 1 o. 0 
5. 49 4 8. 5 5. 48 50 9. $i] $- $1-.33 6. 24 
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| * 7 1s 9. 11 . 0.88 
| |} Sun's Par. 8,5 | -Sun's Par. 8,63 Sun's Par. 8,69 
Cent. Dur. & at Magdraſs.|Cent. Bur. & at Calcutta. Cent. Dur. & atGr. Mount 
F. 58. 1 O 05. 58. 1 ©. 5. 88. 1 o. © 
$. 51: 43 6. 33 | 15. 50. 36 7. 30 5.1. 20 6. 33 
; 6.18 | 7+ 2 LEES 6 41 
| Sun's Par. 8,17 | .. Sun's Par. 8,40 [ Sun's Par. 8,67 
Cent. Dur. & at Tornea. 243 k 
| 5- 58- 1 o. 0 5 od 
IC. 59- 15 - 8. 7 


46 | . 
Son's Par. 8, 13 4 
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Tux mean of all the preceeding determinations of the Sun's 

arallax is 87,52 on the day of the Tranſit, in June 1761, 
which gives 87,65 for his horizontal parallax at his mean diſt. 
from the earth. 


MR. Stuart of Glaſgow, whom T mentioned before, deduces 
the parallax and diſtances of the bodies that,compoſe the ſolar 
ſyſtem, from the Newtonian theory of gravitation, and the pe- 
Tiodical times of the Sun and Moon. As he proceeds upon 
the ſuppoſition that the diſtance of the Sun from the earth is 
very great, it would therefore ſeem, that the concluſion ſhould 


be accurate, in proportion to the greatneſs of that diſtance, 

| His method depends upon a ſeries of propoſitions, with lon 
.and difficult demonſtrations ; ſo that the rules of calculation 

| are not very obvious, without a conſiderable knowledge of geo- 
metry, in general, and a particular acquaintance with his very 

| uſeful and ingenious treatiſe. I was deſirous of ſeeing what 

| agreement there was between the reſult of his method of - cal- 

| culation, and the Obſervations made on the Tranſit of Venus; 

| and therefore amuſed myſelf in a leiſure hour with the compari- 

| | fon. As it may be agreeable to ſome, who have not time to 
read over the book, and to others, whoſe acquaintance with 

| | the mathematics will not admit of it, to have the practical 

| : | | rules 

; b - 


— 
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rules of computation-deduced from his propaſitions; I ſhall an- 
nex them to the foregoing calculations, together with the deter- 
mination of the Sun's parallax and diſtance derived from them, 


A Calculation of the horizontal Parallax and Diſtance of ihe Sun, 
accoraing to Mr. Stuart's Method, from the Principles of 
Gravitation. SY 


1. As the cube root of the ſquare of the 
Moon's periodic revolution round the 
Earth, viz. 

Is to the cube root of the ſquare of her re- Ro TH 
volution from apogee to apogee, viz. 274554535] 

SO is 1, to a fourth number, which call A. | 


2 
— 1 
27,32162036 


4. As 5 A—3: AT :: 1: a fourth number, which call B. 


g. As the rectangle of B and the {quare 


of the periodic time of the Earth round > Bx 3065,2 5040 
the Sun, viz. 


Is to the ſquare of the periodic time of the 1 5 


Moon round the Earth, viz. 27, 32162036 
So is 1, to a fourth number, which call C= 1, 99984089 . 


4. As C 1) :12:: C: toa fourth number; to which add 
1, and from the ſquare root of that ſum ſubtra& 1, and multi- 
ply the remainder by the half ot C— 1, or 0,4999204495, and 
call that product D 1,999971 $505. 


5. Subtrat D from 2, multiply the remainder by D, and 
call the ſquare root of the product E. 


6. As three times the Moon's mean diſtance from the 
Earth, in ſemidiameters of the Earth is to E, ſo is R. to the 
tang. of the Sun's hor. parallax at his mean diſtance = 8,6. 

7. As E: 3 : : the Moon's mean diſt. in miles: the Sun's 
mean diſt. in miles= 94982 __ | 


In 
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In determining the parallax of the Sun, from the obſer- 
vation 'made in our Obſervatory on the 3d of June, 1769; 
T have only made uſe of the time of the internal contact, as I 
noted it on that day, together with ſome of my own Micro- 
meter obſervations, without attending to thoſe of the other 
gentlemen who obſerved with me. But, as the Society has a 
right to expect a full account of the reſult of the other Obſerva- 
tions, which were made on that occaſion ; and as ſuch account 
may tend to corroberate the fort going calculations, I have, 
with Dr. Williamſon's permiſſion, ſubjoined a calculation of 
his, founded entirely on his own Obſervation, which. being 
very ſhort, I have inſerted entire in his own words, except 
what refers to the manner in which he judged of the contacts, 
&c. which I have tranſcribed in another place, (ſee page 48.) 
From this, which is very ſimilar to the Obſervations made by 
the other gentlemen on that committee, the Society will per- 
ceive, that our Obſervations muſt have been made with con- 


ſiderable accuracy, as the reſult of the calculation is nearly 
the ſame. | | 


Dr. WILLIAMSON's Determination of the PAR ALLAX of tht 


SUN, from his Obſervation of the. TRANSIT of VENUS, 
at Philadelphia, June 3d, 1769. 


+ IT H a Refracting Teleſcope, 24 feet long, which 
magnified near 100 times, I obſerved, 

The ext. contact at 2b. 110. 377 E 

Int. Do. at 2. 19. 10 8 Mean. Time. 


«© WITH a Micrometer of Dollond's conſtruction, fitted to a 
Gregorian Reflector, which magnified 100 times, I meaſured 
the diſt. of Venus from the limb of the Sun; alſo the diame- 
ters of the Sun and Venus, as follows : 


Mean Time. Neareſt Diſtance of the] Neareſt Diſtance of the 
Centers of O& . Limbsof ©& 7g. 
h. m. ſec. m. 9 . „ ſee. 
At 5. 43. 17 10. 14,12 5. 2553 
6. 32. 18 11. 14,19 „ . 
6. 33. 55 11. 13,32 4 3 
8 12, 1 3. 5,82 


IEA - 


E11 
3 MEASURED the diam. of Venus on the Sun, and found it 
to be 3542. I alſo frequently meaſured the diam. of the Sun, 


on the day, of obſervation, and the next day, and found it to 
be 31“. 31%, 30. | | 


« From theſe data, I ſhall attempt to deduce the Sun's par. 
except that I ſhall make no uſe of the meaſure at-6*, 32“. 18“, 
which I ſuſpected was not accurate at the inſtant it was made, 
wherefore 1 immediately made another meaſure, viz. at 


bn. 33.55 4 5 

Tux neareſt diſt. of the limb of the Sun from that of 

\ 

"IE 5” = 5 ? mean time compared together, 
give the apparent neareſt diſt. of their centers 10”. 3 fn, or 
503% 7, and the par llax of Venus was at that time fouth 
67,91 nearly. Theretore, che geocent. neareſt diſt. of their 
- centers was 610/61. Then, 

« As 72626,3 che relative neareft diſt. of Venus from the Sun, 

« Is to 2889449 her diſt. from the Earth. 

So is 610/01 the geocent. neareſt diſt, of the cent. of the 
Sun and Venus, 

Jo 242/936 =. 2,936, the bes dit. of their cen 
ters at the neareſt approach. 3 


« As Sine 39. 230. 20” the given Idefin. of Venus“ 8 Sebit to 
the ecliptic: Is to Radius, 
80 is 8, 242,936, the heliocent. diſt. of the cent. of the 
Sun from Venus, at the middle of the tranſit, | 

« To the Sine of 410”,5 1. 8“. 25», the Sun's diſt. from 
the node of Venus at the ecliptical conjunction. 


6 « As 8, of 19. g“. 2.59, the Sun's diſt. from the node of Venus, 
Is to 40/7. 10% 61, the geocent. neareſt diſt. of their centers. 


So is Rad: to che S, of 8. 32“, %, 6, ee eee 
viſible Path with the ecliptic, _ 


« FROM 8. 22”. 5776, the angle of Venus 8 inble ath, 
« SuBT. 3. 23. 20, the inclination of Venus's orbit with the 
eclipt. and. the mmm is 39. 9“. 36. Then 
| As 
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As S. 5. 9“. 3% 6 the diff. of the angle of Venus's viſible 
path and the inclin. of her orbit, kc. | 

« Is to 8, 82. 32'. 3% 6 the angle of Venus's viſible path 
with the eclipt. eb | | | 

„So is 2/,392375 the given hor. motion of the Sun. 

<< To 3595412 the hor. motion of Venus. 


* As Rad. Is to T, $9, 32”. 5% 6 the angle of Venus's 

viſible path. 
So is 8, 19.87. 25” the Sun's diſt. from the node of Venus. 
To T, 10% 1% 2 Venus's geocent. latitude. 


As 72626, 3 the relative diſt. of Venus from the Sun, 
Is to 28894, 9 her diſtance from the Earth. | 
So is 617/,2 her geocent. latitude, 

To 245% 86 her Relleiceiva latitude. 


FROM 15. 457,65 the ſemid. of the Sun, hy 

„% Take 277,71 the ſemid. of Venus, and the difference 
is 15%. 1% 94., the diſt. of the center of the Sun from the 
center of Venus at the inter. contact. But the geocent. neareſt 
diſt. of their centers was found 6107,61. From theſe (p. Euc. 
1. 47) the length of half the tranſit line between the int, con- 
tacts is found to be '68 54,397 which divided by the hor. motion 
of Venus gives the ſemiduration of the tranſit between the 


two internal contacts ah. 53. 20% 2. 


© In the ſame manner, from the geocent. lat. of Venus, and 


the neareſt diſt. of her center from the center of the Sun, we 
find the time of Venus paſſing from the eclipt. conjunction to 


the middle of the tranſit 22", 44/9. Then from gh. 28“ 47”, 
which I find to be the central time of the middle of the tranſit, 
deduct 22/. 44/9, and the remainder, viz, Sh. 6”. 24,1, will 
be the apparant time of the ecliptical conjunction when the 
Sun's place was 25. 139. 27/. 20% 5, as calculated by the 
Aſtronomer Royal, on the ſuppoſition that our Obſervatory is 
weſt of Greenwich gh. o“. 354%.—To the Sun's place in the 
eclipt. add his diſt. from the node of Venus 19. 80. 257. The 
ſum is 25. 14. 35%. 45,5, the place of Venus's 9 node. 
— OY ROM 


1 


La 


dee From the micrometer meaſures above given, it appears that 


the center of Venus was at her neareſt approach to the Center 
of the Sun at gh. 21'. 447 mean time, or gh. 23“, 597 ap- 
par. time. But on account of the parallax of Venus, the appar. 
time at the center of the Earth was 4*. 487 later, which brings 
it to 5Þ, 28“. 477 as I have mentioned. From this deduct the 


ſemidurat. 2h. 53”. 20, and the remainder 2h 35'. 277 is the 
time of the internal contact at the center of the Earth. This 


contact I obſerved as above, at 2h. 29“ 10 mean time, or 
2h. 31“: 25” apparent time. This difference, therefore, viz. 
47. 2, is the obſerved effects of Venus's parallax both in lati- 
tude and longityde. 


% Bur on the * 1 that the Sun's horizontal parallax, 

rom the Earth was 8,65, as Mr. Short. 
has ſtated it at the former Tranſit, then his horizontal paral- 
lax, on the gd of June, the day of the Tranſit, would have 
been 8',5204, in which caſe 4. total effect of her parallax, 


at her mean diſt 


to haſten the internal contact at Philadelphia, ſhould be 4”. 1“. 
Therefore, 


4% As . 1/is to 47. /, ſo is 87,5204. to 8/",5:56, the Sun's 
orte parallax on the day of the Tranſit, according to the 


foregoing ne en 


6 8 we 3 off 68 5, the Sun? s horizontal parallax at 


his mean diſtance from the Earth. Then ſay, 


As the T, of the Sun's horizontal parallax: is to the ſemi - 


diameter of the Earth, 


« So is Rad. to the diſtance of the Earth from the Sun, 


viz. 94791100 Engliſh miles, taking the Earth's mean ſemi- 
diameter at 3985.4 miles. | 


M An 


H. min. ſec. 


N. B. „* 18, For Int, Contact 2. 19. 10 
Read- 3. 29. 10 
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== An Artbunt of the Traut of MERCURY over the SUN, 
= e November 9755, 1769. N. S. 
; 


N the judgment df moſt Aſtronomers, the tranſits of Mercury 
and Ven over the Sun afford the beſt opportunities, for 
ſettling the longitudes of places on the earth, even preferable 
to that derived from the eclipſes of Jupiter's ſatellites,” when 
the parallax of the Sun is previouſly known. Thoſe of Mer- 
cury happen frequently, and although they are of but little 
importance in determining the parallax of the Sun and the di- 
menſions of the ſdlar fyſtem, by reaſon of his great diftance 
from the earth, and the difference of their parallaxes being leſs 
than that of the Sun; yet they have been carefully obſerved, 
for the purpoſe of ſettling his theory, and the longitudes of 
| : the places of obſervation. The Society therefore, tenfible of 
| the importance of this phœnomenon, both to the perfection 
| of aſtronomy in general, and particularly for compleating the 
| parpoſes defigned to be anſweted by the 'obſervarion ot che 
(| tranſit of Venus, have appointed the ſatme committee, with the 
T. addition of two other gentlemen, to obſerve the tranfit of 
© . Mercury on the gth'of November, 1769, in Philadelphia, 
C || that had been 'before appointed to obſerve that of Venus. 


Ha vixa ſtill the ſame inſtruments in our Obſervatory, which 
we uſed on the former occafion, together with ane Time- 
Piece made by Mr. Duſſield of this city, with an ingenious con- 
| trivance of his, in the conſtruction of the pendulum, to remedy 
| the irregularities, ariſing from heat and Cold; We paid the 
* utmoſt mtetition to the going of the clock, both before and 
after the tranſit. From comparing à ſufficient number of cor- 
| reſponding altitudes of the Sun's limbs, we found that our 
clock was too flow for mean time 1%. 20“ and the equation 
[ | of time being 15/7. 49/7,6 or to avoid fractions 15/. 50” ; 
177. 10“ were added to the times of all our obſervations, as 
1 they were wrote down in the Obſervatory, to reduce them to 

apparent time. In this manner we obtained the time of the 

ſubſequent obſervations. Dr. Williamſan. Mr. Shippen and my- 

{elf uted the ſame Teleſcopes, we had uſed before in obſerving 

the tranſit of Venus; excepting that on this occalion I choſe 
that 
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that power of the Teleſcope which magnifies the diameters or 
objects an hundred times. Mr. Evans uſed the Reflecting Tele-. 
ſcope formerly uſed by Mr. Bidale at the Capes. | 


Ox the day of the tranſit, we aſſembled together at the Ob- 
ſervatory, adjuſted our Teleſcopes to diſtinct viſion, appointed 
an aſſiſtant ro count the clock with an audible voice, and agreed 
that no other perion. ſhould ſpeak, nor move from his Tele- 
ſcope, until both contacts were over; but: write down his own 
obſervation ſeparately by himſelf, that it might be compared 
with the others. The ſky being very ſerene, and the limb of 
the Sun well defined in our Teleſcopes, we obſerved the con- 
tacts, as they are exhibited in the following table. 


Obſervers. External Cont. Int. Cont II Par. in Par. p. Par. in his 
Vert. jtohisP.] Path. 
: h. m. ſec. h. m. ſec ** 8 8 
Dr. Villiamſen, 2 36. 5 Ap. T. 2. 37. 30lf 3,74 3-44 [1,48 at the External 
Mr. Shippen, 2. 36. 12 2. 37. 40 Contact. 7 
Mr. Evans, 2. 36. 9. 2. 37. 38} 3,745 3,44 [1,49 at the Internal 
My/elf. 2. 36. 9 2. 37. 30% 5 Contact. 


I HAPPENED to have that part of the limb of the Sun, on 
which Mercury entered, in the middle of the field of my Te- 
leſcope, with my eye intent upon it; ſo that I am certain that 
there was not the leaſt impreſſion on theSun's limb, perceptible 
by my Teleſcope, a ſingle ſecond of time before I diſcovered 
it. So that I am not ſurprized that Dr. Halley, who had ob- 
ſerved a tranſit of Mercury in the iſland of St. Helena, con- 
cluding that, that of Venus would be equally inſtantaneous, 

expected, that the contact of her limb with the Sun might be 
determined to a ſingle ſecond of time. The atmoſphere of 
Venus renders it quite otherwiſe, and eee an uncertainty 
of 5 or 6 ſeconds of time in judging of the contacts; whereas 
no ſuch thing was perceptible in Mercury. The firſt appear- 
ance of Mercury, on the Sun's limb, was a-ſteady ſmall ſpeck, 
black, well-defined, and not larger (in my Teleſcope) than 
the dot of a pen. But that of Venus was tremulous, obſcure, . 
and ill-defined, growing gradually darker as ſhe advanced on. 
the Sun. If Mercury has an atmoſphere, it muſt be fo rare 
and low, that his diſtance from us renders it abſolutely imper- 

| 3 cepftible: 
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-ceptible with the Teleſcopes that we uſed. At the internal 
contact, the creſcent of light round the body of Mercury cloſed 
inſtantaneouſly, ſo that it might be judged of with more pre- 
ciſion than that of Venus; his atmoſphere giving us no diſ- 
turbance in this caſe. We could not have a fairer opportunity, 
for aſcertaining the truth of theſe concluſions; as our eleſcopes 
were in good order, and well adjuſted, and the ſky was re- 
markably clear and ſerene on both of theſe days. On the firſt 
of them, not a cloud appeared from morning till evening, and 
on the latter, none till about four o'clock, when the Sun was 
very low; and both the tranſits began between two and three 
o'clock, in the afternoon. 


Azour three o'clock, I applied myſelf to the Micrometer to 
meaſure the diameters of the Sun and Mercury, and the neareſt 
diſtance of their limbs, while Dr. Williamſon read off the diviſions 
of the Micrometer, and a third perſon wrote them down, with 
the times of making them. Theſe meaſures make the diameter 
of the Sun on the gth of November 1769, 32“. 20% or his 
ſemidiameter 970% f ſeconds, and the ſemidiameter of Mercury 
4/238. The meaſures of the leaſt diſtances of their limbs re- 
duced to minutes and ſeconds of a degree, with the parallaxes 
of Mercury adapted to the apparent times of the obſervations, 
as they are determined from a very large projection of two 
inches to a ſecond of his hor. parallax, are ſet down in the fol- 
lowing table. 


I} Apparent Time [Neareſt Diſt, of Par. of Fin Pare 2 to Par, Ta . 
1 - Limbs ofO©&y the Ver, his Path, Path, 
EE We 0 8 
2. 59. 40 | I. 54,1 | 3,81 3,4 I,775 
„ 4, 0 } 8. 006: | 2 3,390 | 1,72 
3. 2. 35 | 2. 8,284 | 3,82 35393 1,745 
„ % 0 1.2. 20838 „ | 229 1,765 
3. 6. 10 | 2. 26,048 | 3,826 3,386 | 1,78 
3- 10. 33 | 2. 48,216 | 3,835 3,38 1,83 
3- 12. 6 | 2. 57,244 | 3,841 3,379 | 1,84 
3. 12. 56 | 3. 2,56 | 3,844 | 3,376 | 1,85 
| 3: 15. 4 | 3-13»744. | 3650 | 3-375 | 1865 | 


. 


— 


* 


TNeareſt Diſt. of 


in Far. per. toiPar. in 


— 


Apparent 11me Par, of $1n his 
| Limbs of O&y the Ver.] his Path, Path, 

LESS vis | 17 | | / | a 
3. 26,032 | 34856 | 3,369 | 1,87. 

3. 3. 30,596 | 3,86 | 3,366 | 1,888 

3. 3. 41,8 | 3,864 | 3,363 | 1,915 

3. 3. 51,684 3,878 3,36 | 1,95 

3. 4. 20, 8 3,895 3.34 2,0 

3. 4. 35,144 3,90 3,338 2,02 

3 4. 51,444 | 32905 | 3,334 2,04 

3+ . 

3. 5. 2,202 | 3,915 | 3,33 2,065 

3. . | 

3+. 5 5. 21,406. | 3,930 1 32325 2,09 

3. 5. 37.184 | 32935 | 3932 | 2,145 

3. 6. 8,48 3,96 3,30 | 2,2 

2. 6. 26,084 | 3,97 3,29 2,24 

4. 7. 54750 4,0 3,22 2,42 

* 8. 35,18 ld 402 2218 2451 


—_- 


N. B. In the above Table, the meaſure at 2Þ, 47'. 401 was 
taken between the neareſt limb of the Sun and the interior 
iimb of Mercury neareſt to the Sun's center, and is 3. 24,202, 
the ſame with the diſtance of their neareſt limbs at 3b. 39“. 237: 
So alſo the diftance between the neareſt limb of the Sun, and 
the interior limb of Mercury, at 30. 41/7. 10/7, was the ſame 
with the diſtance of their neareſt limbs at zh. 424. 507, viz. 
5. 21,406.” The ſame is to be ſaid of the laſt meaſure, which 
was taken from the neareſt limb of the Sun to the limb of Mer- 
cury neareſt to the Sun's center. | 


Ix a computation be made from the above meaſures, the ap- 
parent neareſt diſtance of their centers will be found to be 
431% 914. But Mercury was then depreſſed by parallax 3, 11; 
ſo that the geocentric neareſt approach of their centers was 
4559,024, which happened at 5. 1“. 157 ap. time, when his 
par. in the vert, was 4/042, and in his path 27,53, and per- 
pend. to his path 37,11. 

M Trax 


SE 


Tur horary motion of Mercury as ſeen from the Earth ig 
alſo determined from the above meaſures to be 5. 56941 
5,948 36, which is nearly the ſame with what is given by 
Dr. Halley's tables of Mercury. On the day of the Tranſit, he 
moves, by them, at the rate of 1 51,334 per hour, The Sun's 
horary motion on that day is ſtated in the Nautical Almanac 
at 2/,516, and their difference, viz. 12,818 is his hor, motion 
from the Sun, as ſeen at that diſtance. Then ſay, 


As the diſt. of g from ©, is to bis diſt. from O, 80 is this | hor, mot, te 
his hor. mot from ©, as ſeen from O | | 
4. 830, 2920 N 
4. 495,335 
1. 107, 8203 
5. 603, 1808 


0. 772,588 592733555398 y's hor. mot. from ©, as 
ſeen from ©. | | 
15- 334 
2.516 | 
17. 850=1: 251,6382 
12. 8$18=1. 10, 8203 


11. 214, 2067 ? the log. cot. of half the incl. of gs orbit 


| | 12. 32250270: 
Log. Tang. 11. o, 388888. 8. 22” 
86. 30. 200 
177. 38 42 

8. 21. 18 the angle of 's viſible patk 


with the ecliptic. 


Ax Rad : Sec, 89. 217. 18”: : geo. neareſt diſt : the geo. lat, ef y 
10. ooo, ooo | 
10. 00440342 


2. 658, 0343455 ＋ geo. neareſt diſt. | 
2. 662,6685=459,995=7 + 39*,905=geo, lat. of 5 


As diſt. of $ from © 7 his diſt. from © "= geo. lat. . his heliocent. latitude » 
1 495.3305 

4+ 830, 2920 
2. 662, 6688 
222.858 


2. 997, 300. 994 5816-3405 58 the hel. lat. of $- 


C 7 1 


A T, 67. 59%, 20%: R:: T, 16“. 34558 : Sine of O's diſt. from the 
o 
9. 088, 4133 
100“. 6 
7. 683, 0140 | 


8. 54, 00% 20. 15”. 12”,2 ©'s diſt. from the node of 
| - 459,905” 
. 
914,929 2. 961,3873 
4.881. 688, 5088 1 , 
1100 3. 64,8961 | | | 
| 1. 824,948 66,8264 ] the length of part of the tranſit 


2, 551,0104 F 's hor, motion line between the middle of 
— — — in ſeconds, the tranſit & the ecl. conjunct. 


N 9 —1. 273,937 b ob. 187905 0h. 11. 16,458 the time be- 
tween che middle and ecliptical conjunction. | 


974,338 the ſum ofthe ſemidiameters of © and Þ 
| 455,024 the geo. neareſt diſt, of their centers. 
1429, 302=3. 155,1422 
$19, 314==2. 715,4300 
5. 870, 5722 


f — half the 1 of the tranfit line 
2. 935-2861=861,5b1 3 from elk contact. | 
2. $51,0104=the hor. mot. of g on O, as ſeen from O 


do. 384,757 2b. 422567=2h. 42256652. 25", 2124 the 
Femiduration from the 48 contact. | hs F 
965,862 the dit, of the ſemidiameters of © and $ 
_ 455,024 the geo. neareſt diſt, of their centers. 
1420, 886 4. 152,5691 
510,738 3: 708 2833 
. he length of half the tranſi l 
*** 9851,97 = the length o the tranſit line 
2+ 930, 4262 3 * the internal contact. 1 h 


2. 51,0104 
. 379,4158=2h. 39561==2h. 23*. 44,196 


Now to 2h. 36. -9 the time of the exter contact, | 
Add 2. 25 21 the ſemidur. between the external contacts. 


The Sum, 5. 1. zo is the time of the neareſt approach of their centers; 
To this add, 11. 16,5 the time from the middle to the ecl conjunR. 
The Sum, 5. 12. 46,5 is the ap, time of the ecl. conjunct. at Philad. 
To this add, 5. o. 35 the diff, of merid. between Greenw. & Philad. 
The Sum, 10, 13. 21,6 is the time of the ecl. conjunction at Greenw, 
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when the Sun's place, according to the Nautical Almanac, is 96. 17. 50“, 473 
and that of Mercury is, 1s. 17”. 50. 47, by Dr. Halley's tables. From: 


this ſubtract 29. 15%. 12'*, the Sun's diſt. from the node of Mercury, and the 
remainder 1%. 15%. 35". 29, is the place of his node at that time, 


The PROJECTION of the TrRanszir of MERCURY. Pl. v. 


Tux following er of the Tranſit of Mercury over 
the Sun, on the gth of November, 1769, was made from the 
foregoing meaſures and calculations, on the ſuppoſition that 
the Sun's horizontal parallax, at his mean diſtance is, 8% 6, 
and therefore, 8/7437 on the day of the Tranſit. In this 
caſe, the horizontal parallax of Mercury, at his mean diſtance, 
will be 14% 1132, and on the day of the Tranſit 12/78 56, and 
therefore his horizontal parallax from the Sun, on that day is, 
44,0419, being the difference of their parallaxes. * 


Tx delineation was made in the ſame manner as that of the 
Tranſit of Venus. The elements for it were collected from 
the Prong calculation, and the parallaxes of Mercury 
were meaſured. upon a very large projection, for that pur- 
poſe, adapted to the apparent times of the Micrometer 
meaſures, and applied to the projection. By theſe, the appa- 
rent places of Mercury were determined, as ſeen at Philadel- 
phia; and ſmall circles were drawn round them, with the Ra- 
dius 4,238, to repreſent his diſc, on the face of the Sun. 
From the limbs of the Sun and Mercury, lines were drawn, 
in the direction of their centers, of the preciſe length exhibited 
in the foregoing table of meaſures. 1 eech 

Uvon the whole, I have given a full and faithful account of 
our Obſervations of the Tranſits of Venus and Mercury, in the 
foregoing ſheets ; and if they ſhould be found, in the conclu- 
ſion, to contribute any thing to the advancement of Aſtrono- 
mical Knowledge, it muſt reflect an honor on our new Obſer- 
vatory, and give pleaſure to all the Lovers of Science, as well 
Gentlemen, | 

Your moſt obedien 6 
And very humble Servant, | 
Philadelphia, July r9th, 1769. "JOHN EWING. 


[ 89 J 
An Account of the Trans or Venus, over the Sun's Diſe, as: 
. obſerved near Cape-Henlopen, on DelawareBay, June 3d, 1769. 
By Owen Binptz, Jotr Bailey, and RichaxD Tromas. 
Drawn up, By Owzn BI DDE. 

6 to the appointment of the American Pbi- 
| lojophical Society, to obſerve the Tranſit of Venus at the 
Eight-Houſe, near Cape-Henlopen, I ſet out by water from 
Philadelphia, accompanied by Joel Bailey, and Richard Tho- 
mas, the latter of whom had offered to accompany us at his 
own expence, and proved very ſerviceable in the aſſiſtance 


he gave us. - 24, 

On the 26th of the 5th Month (May) we arrived at Lewes- 
Town, and immediately endeavoured to gain ſuch information: 
as might enable us to determine the beſt place for our Ob- 
ſervations; and, on mature deliberation, we fixed on a place 
about one quarter of a mile S. W. of the town of Lewes, where 
a convenient houſe was to be had, in a retired fituation, and 
having an open view of the ſky. 


Wi found on our firſt landing on the beach, that neither 
the Light-Houſe, nor any place near the ſea-ſhore, would be 
ſbitable for our Obſervations ; as it would be difficult to keep 
our inſtruments ſteady, or defend either the glaſſes of the Tele- 
ſcopes, or the eyes of the obſervers, from receiving injury by 

the ſand which is wafted about by the wind. 


_ Havine choſen our place, we fixt up our inſtruments on. 
the 27th of the month, and had ſome good correſpending alti- 
tudes of the Sun that day, by which we ſet our clock, and 
took ſome equal altitudes of fixt ſtars in the evening. The 
four following days continued cloudy, with frequent rains. 
But that we might not be idle in the mean time, and have it 
in our power to aſcertain our latitude and longitude, in caſe 
we ſhould be diſappointed of celeſtial obſervations for that 
purpoſe ; Joel Bailey and Richard Thomas, went to take the 
courles and diſtances from our place of Obſervation, to the pro- 
vincial weſt line, which was run from Fenwick's Iſland to the 
middle Point of the peninſula ; fo that our Obſervatory might 
thereby be connected with Meſſrs. Maſon and Dixon's meri- 
dian line. F Tux 


- R 
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when the Sun's place, according to the Nautical Almanac, is 76 179. 507, 474 
and that of Mercury ie, 18. 179. 500. 41”, by Dr. Halley's tables, From 


this ſubtract 2“. . 12“, the Sun's diſt, from the node of ercury, and the 
remainder 1%. 15. 35. 29, is the place of his node at that time, 


The PROJECTION of the Tranur of MERCURY. Pl. v 


Tux following projection of the Tranſit of Mercury over 
the Sun, on the gth of November, 1769, was made from the 
foregoing meaſures and calculations, on the ſuppoſition that 
the Sun's 1 parallax, at his mean diftance is, 8%, 65, 
and therefore, 8/7437 on the day of the Tranſit. In this 
caſe, the hofTyontal parallax of Mercury, at his mean diſtance, 
will be 144,1132, and on the day of the Tranſit 12/78 56, and 
therefore his horizontal parallax from the Sun, on that day | is. 
4,0419, being the difference of their e an 4 


Tx delineation tas made in the „ manner as that of the 
Tranſit of Venus. The elements for it were collected from 
the preceeding calculation, and the parallaxes of Mercury 
were en, upon a very large projection, for that pur- 
poſe, adapted to the apparent times of the Micrometer 
meaſures, and applied to the projection. By theſe, the appa- 
rent places of Mercury were determined, as ſeen at Philadel- 
phia; and ſmall circles were drawn round them, with the Ra- 
dius 4,238, to repreſent his diſc, on the face of the Sun. 
From the limbs of the Sun and Mercury, lines were drawn, 


in the direction of their centers, of the 1984 N bibited 
in the foregoing table of meaſures. 


--x 


Upon the whole, I have given a full and faithful account of 
our Obſervations of the Tranſits of Venus and Mercury, 1 in the 
| foregoing ſheets z and if they ſhould be found, in the conclu- 
ſion, to contribute any thing to the advancement of Aſtrono- 
mical Knowledge, it muſt refle& an honor on our new Obſer- 
vatory, and give pleaſure to all the Lovers of Science, as well 
as to, 

Gentlemen, 
Your moſt obedient 
And very humble Servant, 


Philadelphia Jul 19th, 1769. "JOHN EWING. 
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An Account of the TransiT or Venus, over the Sun's Diſc, as 

. obſerved near Cape-Henlopen, on Delaware Bay, June 3d, 1769. 

By Owen Bipptz, Jon Bailey, and Ricyard Thomas. 
Drau up, By Owezn Bipprz. 


Rio wp to the appointment of the American Phi- 
© Yoſophical Society, to obſerve the Tranſit of Venus at the 

Light-Houſe, near Cape-Henlopen, I ſet out by water from 
Philadelphia, accompanied by Joel Bailey, and Richard Tho- 
mas, the latter of whom had offered to accompany us at his 
own expence, and proved very ſerviceable in the aſſiſtance 


= 


he gave us. 21 1 

O the 26th of the 5th Month (May) we arrived at Lewes- 
Town, and immediately endeavoured to gain ſuch information 
as might enable us to determine the beſt place for our Ob- 
ſervations; and, on mature deliberation, we fixed on a place 
about one quarter of a mile S. W. of, the town of Lewes, where 
a convenient houſe was to be had, in a retired ſituation, and 
having an open view of the ſky. 

Wiꝛi᷑x found on our firſt landing on the beach, that neither 
the Light-Houſe, nor any place near the ſea-ſhore, would be 
ſoitable for our Obſervations ; as it would be difficult to keep 
our inſtruments ſteady, or defend either the glaſſes of the Tele- 
ſcopes, or the eyes of the obſervers, from receiving injury by 

the ſand which is wafted about by the wind. 

_ Havine choſen our place, we fixt up our inſtruments on: 
the 27th of the month, and had ſome good correſpending alti- 
tudes of the Sun that day, by which we ſet our clock, and 
took ſome equal altitudes of fixt ſtars in the evening. The 
four following days continued cloudy, with frequent rains. 
But that we might not be idle in the mean time, and have it 
in our power to aſcertain our latitude and longitude, in caſe 
we ſhould be diſappointed of celeſtial obſervations for that 
purpoſe ; Joel Bailey and Richard Thomas, went to take the 
courſes: and diſtances from our place of Obſervation, to the pro- 
vincial weſt line, which was run from Fenwick's Iſland to the 
middle Point of the peninſula 3 ſo that our Ohſervatory might 
thereby be connected with Meſſrs. Maſon and Dixon's meri- 
dian line. ; Ik 


D 98? 


Tur iſt of the 6th month (June) my aſſociates returned- 
from this ſervice; and by their care and ſkill, I make no 
doubt, they performed it with the neceſſary preciſion." 


% 


Wr had concluded chat i it and be a more expeditious way 
to take the courſes, &c. from our Obſervatory t6 the welt line, 
rather along the neareſt public road than to run in one direct 
courſe through the woods; as by this laſt method, both the 
expence and delay of opening a viſta, "NOS have. been ne- 
cEllaty- | 1 

As the firing che latitude and longitude of. our Obſervatory. 
| h muſt depend chiefly on this part of the work, I ſhall. here in- 

| ſert the field notes, before I proceed to draw the concluſions 
from them. And I think it the more neceſſary to be particu - 
| lar in this requeſt, that I may, comply with the deſire of the 
| Aſtronomer Royal, e in his note to Dr. F ee 
| follows, viz. 


&. 
=. « Mr. Aaſteh ne preſents his compliments to Dr. ITY, 
& and ſhall be obliged to him, when he writes to Philadelphia, for 
| « enquiring of Mr. Owen Biddle, what is the bearing and what 
| «© the abſolute diſtance of Lewestown from the Stone on Fenwicłꝰs 
| e in Engliſh miles; or elſe what is the difference o * latitude. 
| e and departure in Engliſh miles ? He may alſo, if be pleaſes, 
f * acquaint Mr. Biddle,. that the latitude of the Middle Point 
| 
| 
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between Fenwick's Je and Cheſopeak Bay, as found by Meſſrs. 
« Maſon and Dixon, is 38%. 27. 34"; and the length of a 
© degreee of latitude, as meaſured by them is 68,896 ſtatue miles. 
* Mr Maſtelyne would alſo recommend it to Dy. Smith, and 
* the other Norriton-Obſervers, o ſettle the bearing and di. 
«© tance in Engliſh miles between N:rriton and the ſouthermoſt 
<« ont of the city of Philadelphia, or elſe the State Houſe ſquare ; 
ce as this will ſtill further confirm the fituation of t5e Norriton- 
<*« Obſervatory, by connecting it with Me rs. Maſon” and Dixon's 
* Meridian Line. ; 
Mr. Maſkelyne hopes, the Pennſlvania-Obſervers will. J 
66 ” kind as to ſend us their Obſervations of the” TRANSIT OF: 
MERCURY, wh:ch bappened November gth, if they were for- 
| * tunate enough ts ſee it; and any other Obſervations, they have 
I made, which have not yet been ſent here, tending to eſtabliſh the: 
| | difference of longitudes.” | Tur 
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The COURSES and DISTANCES from the Obſervatory wn Lewertown, to the 
Provincial Weſt Line, between Fenwick's-1/le and Cheſopeak-Bay, are as follows, 


Ib. 30. 
* 
IP. 8. 


Caurſes. Diſt, inf Courfes, Dif. in Cour les. Diſt. in 
Perches. „ PPerches. © A 0 0 
0 1 J ; 0 197. . p 
| 8. 14. 0 E.| 111 
43. 5 W.“ 495 [S. 27. 15 W. 171 | h 
8. 7. 30 E. 51 JB. 43. 0 W.] 23 4 on * 1 * 
3. 45. 27 W. 446 . 64 o W. 58 No * I | 85 
3. 74. 0 W. 70 S. 50. o W.] 26 i W 1:52: 
S. 68. 15 W.] 44 ||S. 20. 40 W.] 78 ofa (he of ig 
S. 45. o ) W.] 31 [S. 30. © W.] 41 8. 95. d 
8. 35. 30 W.] 52 [S. 39. o E.] 74 Hy 9 $4 1h 
S. 28. O W.“ 32 s. 44. o W.“ 52 No e 7 
8. 82. 18 W.] 56 8. 21. 30 Vie Ms. e. ow þ : 
N. 76. o W. 38 [Acroſs In- 69,67\ls. =, 2 wb + 
8. 42. 5 W.] 102 dian Ri- ( "I 1 .. 40 
S. 27. o W. 57 || ver. 7 ns 4 11 «Hi 75 
3. 64. 0 W. 8. 65. o W. 131 % r Bc =, ö 
þ 23 ht 8. 12. 0 E 8 
3 o W. 6 IS. 64. o W.] 78 Roan 1 ö 
14 4 2 8. 40. 0 W 6 
3. 2. o W.] 45 (S. 79. O W.] 76 8. 10 * 85 
3. 10. o W.] 138 [N. 80. o W.] 52 85 10% 1 
30 W. 216: 8. 85. 30 W.] 42 8. = S | bay 
3, 28. 40 W. 76 ||N.76, o W. 63 n 45 
J o W.] 104 S. 86, 0 WI 70 328 2 4: | 
South. - = 55 | 8. 65. o W:] 66 8. g. 8 W 2 ; 
o W. 96 S. 24, © W. 50 8. 4 E. , = 
3. 19. 5 W.“ 56 S. 18. 45 W. 73 8. . . — 1 
3. 26. o W. 80 [S. 12. 0 E. 24 ny 4 43 27 
S. 27. 30 W.| 159 [[S. 6. o E. 48 8. oo 9 7 
s. 8. o W.] 270 8. 11. o E. 174 r 5 
3. 29. o W.] 58 S8. 6. o E.] 73 1 1 om. 2 
3. 11. 20 E. 164 > 10. o WI 38 4 + | f 2 es a 
3. 26. 0 E.| 44 [S. 11. © E. 142 an * 1 
3. 28, 30 E.“ 58 [S. 6. o E. 35 22 * E. $4 4 
5. 40. 30 E. 200 as o W.] 16 4 we 5 E. 49 þ 
8. 30. 5 B. 45 8. 13. 0 W. K . * 4 E. 72 1 
8, 40. 5 E. 76 8. 29. o W.| 46 44: 134; bps Whey "ff 
. 58. o E. 44 |S. 50. o E. 145. ap Th . 3 1 
3. 10. 0 W.] 58 [IS. 61. 0 E.] 48 . 40 K = 1 
3. 18. 0 E. 42 8. 10. © E.] 36 8 14. © — og "Mi 
8. 12. 84 8. 21. 30 W|- 110 - 32. 0 7 | 1 
Na 4 2 1 = 42 Here the Line from 1 
. "nx {17 - * 8. 2 f 7. 5 Fenwick's Iſle to the! ' 
333 E. | 2 yeah 72 E. 38 Middle Point was. in- 18 
SH: SS. © Be i erſected at 9 miles 86 b 
BEES: * Wo 28. W erches, from the ſtone 1 
S. 21. 0 W.] 4% S. 28. 0 Wl. Pon ee a # 
3; oo W. 18 8. 38. O W.]. 2 | 
'TheNeedle, with « hich thele Couries were taken, being cumpated witu ou: Me 


% 
= LY 


ridian Line, and alſo with the Prov. W. Line, was found to have 3“, 55. Varia- 
tien W. which was allowed for in reducing the Wotk,. HENCE. 
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Her, from the above work, we get the Obſervatory 
mear Lewestown, 2 * 0 
Weſt of the Stone on Fenwick's Iſle 1895, 5 perches, = 5 miles 296, f perches. 
Eaſt of the middle point, - 92356, 3 perches,=29 miles 6,3, perches. 
North of the middle point, = 700%, 5 perches, 19 43 
The latitude of the middle point is, - 389. 27. 34. 


The ſum is the latitude of the Obſervatory, = 38. 46. 38,3 _ 


* 


THros the latitude of the Obſervatory was fixed, and fo 
would its longitude have been fixed by the above work alſo; 
if we had known either the loagitude of the Middle Point, or 
of the Stone on Fenwick's Iſle. But this not appearing from 
any part of the work of Meſſrs. Maſon and Dixon, left among 
their public papers in this province, the AMERICAN Pri- 
LOSOPHICAL Soc1ETY ordered us in the 5th Month, [May, 
1770, to take the Courſes and Diſtances from New-Caſtle 
Courr-Houle, to the Obſervatory in the State-Houſe ſquare, b 
which means the middle point, and conſequently our Obſer- 
vatory at Lewes might be connected with the Philadelphia and 
Norriton Obſervatories, and ſo the longitude of the two latter 
being known; the longitude of the former would be known 

alfo. Our work is as follows. 1 


Covrsess. Begun Diſtance Courſes. kerches. Courſes. Perches. 

| at the Centerof| in N. 43. 30 E. 258 69. © E.] 189 

New-Caſtle Perches. N. 45. 15 E. 168 57. © E.] 116 

k | Court-Houſe, IN. 52. 30 E.] 98 + 37. 40 E.| 438 

% N. 39% oW.| 3,52 . 20 E. 232 58. © E. 406 

| — — — ß 20 E. 225 . 47» 35 E. 120 
N. 329. 40 E.] 40 5 E.] 132 11. 40 E.] 66 
N. 42. oo E:| 50 o E.] 188 55. 15 E.] 42 
N. 6. 50 BF. 80 00 E. 135 73. 20 EI 38 
N. 1 go W. 153 o E.] 105 N. 83. 30 E.] 37 
N. 19. o E 729 o E. 112 3. 70. 40 E. 162 
N. 16 30 E.] 328 45 E.] 123 N. 73. 30 E.] 45 
N. 12. 30 E.] 66 o E. 105 N. 50. 30 E.] 790 
N. 7. o EA 192 o E. 140 388. 15 E. 100 
N. 42 o E.] 56 o E. 76 71. 50 E.] 189 
N. 19. oW*] 50, 22 o E. 132 IPB. 87. E. 104 
North. - - - | 8g . 15 E.] 248 N. 55. O E 432 
N. 8: o W418 30 E.] 93 JB. 77. 40 E.] 325,8 
N. 7. o EI 56 30 W.] 32 South. = = 18 
N. 35. o EI 20 30 E. 136 | W . 
N. 59. 5; EI 944 00 E. 124 To the center of the 
N. 41. 50 E.| 87 2 EI 126 bſervato:y in the State - 
N. 51. 30 E 276 . © E. 280 Houſe- ſquare. | 
N. 49. 0 EI 48 1 E. 320 


N. B. The variation of the Needle, by which theſe Courſes were taken was, 3“. 1 z 
Weſt, which was allowed for in reducing the Work. Tas 
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Thus by the above work we 8 | | Perches. © 
"Newcaſtle Court-houſe Weſt of Philadelphia Obſervatory 70115 
Middle Point of Peninſula Weſt of New Caſtle Court houſe 2212, ³ 


Their ſum gives the middle point W. of Philad. Obſervatory 9223, 7 
But (p. 92) the Middle Point is W. of the Lewes Obſervatory 9286, 3 


Their difference gives the Lewes Obſervatory Eaſt of the 62.6 | 
Philadelphia Obſervatory 25 | 
This difference of fixty two perches does not give quite a ſecond of «time 

-difference of longitude. 


And as, both by the Philadelphia and Norriton obſervations, the longitude - 
of the Philadelphia Obſervatory, Weſt of Greenwich, is vb. o. 35 
The longitude of Lewes Obſervatory, Weſt of Green- 

wich, is in time | 7 . 34 
Or, in degrees and parts of the equator, the longitude 8 $5%,2 

of Lowes Obſervatory W. of 33 5 . | 
And its latitude as above =  - 38. 46. 38,3 North 


For the advantage of navigation, we alſo took the courſes and diſtances from 
-our Obſervatory to the Provincial Light- Houſe near the Cape ; and on reducing 
the work, we find the Light-Houſe North of our Oblervatory 182,83 
perches, =29”,8 ; and Eaſt of the ſame 944 perches 3. 16 ',8.—Whence 


The latitude of the Light-Houſe, is 389.47". 8”,1 North 
And its longitude, W. of Greenwich 7 ©..13 58 | 


1 xow proceed to give an account of the remainder of our 
obſervations. The 2d of the Month we had ſeveral good cor- 
reſponding altitudes of the Sun for ſetting our Time-piece. 


Tax 3d being the Tranfit-Day, was as fine in every reſpe& 
for our Obſervation, as we could deſire ; the air calm, and not 
a cloud in view. We had a ſeries of good correſponding alti- 
tudes of the Sun, taken in ſeaſon, not to interrupt the Obſer - 
vation of the Tranſit. | | | 


ABovurT 12 o'clock we directed our Teleſcopes to the Sun, 
determined to keep it conſtantly in the field, till the contacts 
ſhould be paſt; and in the mean time we ſet our boys (whom 
we had tutor'd for that purpoſe) to count the ſeconds by the 
clock, each boy counting one minute alternately, leaſt they 
ſhould be wearied, and not perform it with ſufficient exactneſs. 
During the whole a perſon was ſtanding by to overlook them, 
calling out each minute as wo elapſed, and noting it Lg ; 

* | K 
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We had agreed with each other to attend to our Teleſcopes. 
one minute by turns, until about 7 or 8 minutes before the- 
expected time, leaſt by too ſteady attention, we ſhould impair 
our ſight, and diſable ourſelves from diſcerning the contact 
clearly. I had left my Teleſcope the minute preceding the 
contact, intending to apply myſelf ſteadily to it before the 
minute was fully elapſed; and not to quit 1t again until the 
contact occurred. When the 48th ſecond was called, I applied 
myſelf to the Teleſcope, and by the time three ſeconds more 
were elapſed, I perceived on that part of the Sun's limb, where 
J had expected the contact to take place, a imall impreſſion, 
which proved to be the limb of Venus in contact with the Sun. 
All the limb of the Sun which appeared at that time in the 
field of the Teleſcope had a ſmall undulatory motion, which T 
apprehended was occaſioned by the aſcent of denſe vapours at 
this place (being near the ſea), On the firſt appearance ot 
Venus, it was ke one of theſe ſmall waves. on the limb of the 
Sun, enlarged in ſo ſmall a proportion, chat I remained doubt- 
ful for ſeveral ſeconds, whether it was any thing beſides. It 


continued making a deeper impreſſion ' with that tremulous 


motion for about 10 ſeconds, when the tremor diſappeared 
where Venus was in contact, and the indenture Decame truly, 
circular with an even termination. | 

My abſence from my Teleſcope, juſt before the contact oc- 
curred, deprived me of the opportunity of judging whether. 
there was any appearance. of an atmoſphere preceeding the 
weſtern limb of Venus as it came in contact; but when Venus 
had entered near one half her diameter on the diſc of the Sun, 
my companion and I both ſaw a luminous creſcent, which en- 
lightened that part of Venus's circumference which was off the 
Sun, ſo that the whole of her circumference was viſible ; but 
110 not continue ſo, until the firſt internal contact took, 
place. 


Arx the time of the internal contact, agreeable to what was 
noted by ſome of the obſervers at the tranſit 1761; * the 

eaſtern limb of Venus ſeemed to be united to the limb of the. 

Sun by a black protuberance or ligament, which was not broke 
r 0 gy” by. 


- 
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by the entrance of the thread of light,” until 4 ſeconds after 
the regular circumference of Venus ſeemed to coincide with 
the Sun's, 

* "44 

- Fox this obſervation I uſed a reflecting Teleſcope, magni- 
tying about 150 times, which was in exceeding good order at 
the time, and defin'd the limb of the Sun, and ſpots on its 
diſk, very micely. I had applied a Polar Axis to it, and had 
'altered the rack work, by which I could keep the ſame part of 
the limb in the field with eaſe,  * 


My companion Joel Bailey was not ſo well provided with a 
. Teleſcope. He had one of Dollondis double object lens refract- 

ing glaſſes. of about four and an half feet length. This, with 

a ball and ſocket, was xt to a poſt, which made it very con- 
venient for obſervation, Thus turniſhed we found the contacts 
take place as follows. 


JorL BaiLey's external contact was loſt by an accident, but 
ſeen by him after it had taken place, at 2". 14'. 307 Ap. T. 


THe internal contact, by Do, 2. 32. 

ExrzkwAI contact, as ſeen by Owen , 
a - 85 „ 8 

Tux internal contact by Do. 3. „ 28 


Tuxsꝝ Obſervations are reduced to appar. time. And it muſt 
. be noted, that the time of the internal contact, as given by 
Owen Biddle, is 4 ſeconds before the thread of light had 
broke the dark ligament by which Venus's limb was united to 
the limb of the Sun, that being the time he eſtimated the two 
limbs to be in contact. Alſo, that as the internal contact oc- 
curr'd ſpeedily after he went to his Teleſcope, he will not pre- 
ſume to aſſert that he has the time to a ſingle ſecond, yet he 
conceives he has given the exact time of that contact, as he is 
not ſenſible ot any error therein. 


Tux foregoing being an exact diary of our Tranſactions, we 

ſubmit the ſame to the Society, and hope for their approbation. 
| | | OWEN BIDDLE. 

N 2 P. S. 
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P. $. Since the g was drawn up, - I received frem Dr. Smith the- 
following note; which gives me pleaſure to find fo little difference between the 
reſult of Charles Maſon and Jeremiah Dixon's meaſurement and our own. 

Dear Sir, ; " SG. tlie = 

« SINE you finiſhed your meaſurement from Newcaſtle Court-houſe to the 
Philadelphia Obſervatory in the State-houſe Square, the 58th vol. of Philo. 
Tranſac. has come to hand, containing the whole work of Meſſrs. Maſon and. 
Dixon in meaſuring a degree of /atitude ; and it is with great pleaſure I find, 

, that the longitude of the middle point of the peninſula (and conſequently of 

| your Obſervatory at Lewes) in reſpe& to Philadelphia, will come out almoſt en- 
tirely the ſame from their work as from yours, altho' obtained by different“ routs. 
LONGITUDE of the Middle Point, and of the Louves Obſervatory Weſt of the. 

P hiladelphia Obſer watery, agreeable to the Lines of Meſſrs. Maſon and Dixon. 
Obſervatory in the Forks of Brandiwine Welt of the South miles. chains, lin. 
- point of the city of Philadelphia | 31. oo. 00: 

Middle point of Peninſula Eaſt of Obſervatory in the Forks 2. 5. 4 


The diff. gives the middle point of Peninſ. W. of S. point of Philad. 28. 74. 51. 
But S. point of Philad. is E. of Obſervatory in State-houſe Square o. 28. 7 $. 
The difference gives the middle point of Peninſula Welt of — . 1 
houſe Obſervatory - _  * Perches. \ 25 032. 2" p 
But by your work the middlepoint is W. of the Lewes Obſ. 9286, 3229. 1 57: 
The difference gives Lewes Obſervatory Eaſt of the State-houſe - 
Obſervatory, from Maſon and Dixon's Lines | 8 9. 35%81 
But by your meaſure to Newcaſtle the Lewes Obſervatory was £ n e 
. - Eaſt of the State-houſe Obſervatory 62,6 perches 8. 
So that Maſon and Dixon's lines give your Qbſervatory more E. : 6 
than your own work, only 
Thus, by their work, we get your Obſervatory not quite 27, and by your own, 
not quite i Eaſt of the Obſervatory in the State-houſe Square. Wherefore 1” 
being taken as a mean, and applied to 5b. o. 35” the longitude of the State- 
houte Obſervatory Weſt of Greenwich; the longitude of the Lewes Obſervatory - 
may be well depended on as ſtated from your own work, to be in time Welt: 
of Greenwich Tor ts r 
N B. As Britiſh mariners generally take their departure from the land's- end 
of England, and as by Mr. Bradley's obſervation of the late Tranſit of Venus the 
long. of the Lizard Point is now determined to be 5. 15 W. of Greenwich 
= if that be ſubtracted from 759. 5. 13 „2, it will give---- | 
The longitude of the Provincial Light-houſe. near the Capes 8 
Weſt of Lizard Point > 69 + 50% 13, 2. 
Ir you think the above can be of any uſe, you may add it to the end of your 
account. I think there is no miſtake in bringing out che different reſults; but 
if I can find leiſure I will re-examine the work before the ſheet is ſtruck off. 
Philad. 23d July, 1770. I am, with great regard, yours, &c. 
To Mr. Owen Bipoi.s, | WILLIAM SMITH, 
, | Ts 
»The reſult by Mr. Biddle's book. is got, by-going from the State-Houſe Ob- 
ſervatory to New-Caltle Court-Houſe, agreeable to his meaſurement ; thence by, 
the 12 m. radius and tangent line to the middle point. The reſult by Meſlrs. Ma- 
ſon and Dixon's work is got, by beginning at the ſouth point ot the city of Phi- 
ladelphia, (or the place of their Obſervatory,) on the north ſide of Cedar-Street, 
between Front-Street and Delaware; thence to their Obſervatory in the Forks of - 
Brandiwine, which is 31 miles Welt, and 10, 5 South of the ſouthermoſt pont 
of the city; thence by the other lines of latitude and departure, wherewith 
they connect the Ovſervatory in the Forks of Braudiwine, with the middle point of 
bz Peninſula, See their work in the vol. of Tranſactions, quoted above. 
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is Abtrag ef Mr. BENJAMIN WEST, Aceount of the 


- + Tranſit of Venus, as obſerved at Providence, in New-England, 
June 3d, 1769. 1 e rech 


| | | e 1 4 
' 4 Sit appears by ſomeletters of the Aſtronomer Royal, which have 


5 


fpirited endeavors to obſerve the late Tranſit; the American 


Obſervations have become of the greater importance, in order 


to a compariſon with thoſe of Greenwich, and therefore the Society 


think it very material to preſerve in their Tranſactions, ſuch of the - 
Obſervations made on this Continent as they have been favored with, 
The Account of the Providence Obſervations, drawn up by Mr. 
WEST, was tranſmitted by Mr. JOSEPH BROWN, and being 
laid before the Society by Dr. STA; the following Abſtra theres 
of was ordered to be publiſhed at a Meeting, May 18th, 1770. 


0 'H E N it became more generally known that there 
ö would be a Tranſit of Venus in 1769, and the ad- 


vantages which were like to accrue to Aſtronomy, and con- 
ſequently to Navigation and Chronology, from Proper ob- 


ſervations of it, Mr. JOSEPH BROWN“, a very reſpectable - 
merchant of Providence, being very deſirous, if poſſible, to 
obtain an obſervation of it, was pleaſed to adviſe with me, 
concerning an apparatus ſuitable for ſuch an obſervation, and 
to know if we ſhould be able to obſerve the tranſit with the 
o the important deſign? My 
anſwer gave him ſo much ſatisfaction in the matter, that he 
immediately ſent his orders to his correſpondent. in Lon- 


neceſſary preciſion for anſwerin 


don, 


= 


» Reading Mr. Winthrop's account of the tranſit in 1761, was what fir 
occaſioned Mr. BROWN io ſend for a teleſcope, fitted in the manner Mr. 


Winthrop there deſcribes ; afterwards, taking notice of the application of the 
American Philoſophical Society to the Aſſembly ot Pennſylvania, for an appa- 


ratus for obſerving the Tranſit of Venus, he found the orders he had ſent were 
incompleat: He then adviſed with the author, as mentioned above, and there-. 
upon ordered à micrometer to be added. Mr. Brown's expence, in .this- 
laudable undertaking, was little leſs than One Hundred Pounds fterling, be- 
ſides near a month's time of himſelf and ſervants, in making the neceſſary, 


previous experiments and preparations. © 


been communicated to this Society, that moſt of the Northern 
Obſervers, both in Ruſſia and Sweden, were greatly diſappointed, by 
#he unfavourable ſtate of the weather, in their noble ard public 
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don, to procure the inſtruments. His orders were accordingly 
executed with fidelity and diſpatch; and the inſtruments ar- 
rived in Providence about one month before the tranſit. Our 
apparatus was made by Meſſieurs Watkins and Smith, Lon- 
don ; it conſiſted of a three feet 2 teleſcope, with hori- 
zontal and vertical wires for taking differences of altitude and 
azimuths, adjuſted with ſpirit- levels at right angles, and a 
divided arch for taking altitudes; a curious helioſcope, together 
with a micrometer of a new and elegant conſtruction, with rack 
motions, and fitted to the teleſcope. Beſides the beforementioned 
inſtruments, we had a ſextant belonging to the government, 
made in Newport, by Mr. Benjamin King, under the direc- 
tion of Joſeph Harriſon, Eſq; now Collector of his Majeſty's 
Cuſtoms for the port of Boon; its limb was divided to five 
miles, and by a vernier index to five ſeconds. We had two 

ood clocks, one of which was made in Providence, by Mr, 
Zdward Spalding.” _ 


+ 


Wr had nothing to learn reſpecting the apparatus, except; 
ing our new catadioptric micrometer, which, I have lately 
learned, is of Dollond's conſtruction ; not having any author 
by us, from which we could get the ule of that curious inſtru- 
ment, we were obliged to have recourſe to experiments, 
When the micrometer was fixed upon the teleſcope, it was 
found by trial, that objects could not be ſeen with the ſame fo- 
cal diſtance as when it was off, and we were obliged to ſcrew up 
the ſmall ſpeculum nearer to the eye ; for which. there is an 
optical-reaſon, From whence it was concluded, that objects 
ſhould always be obſerved in the moſt diſtin& point of view, 
the ſame with the micrometer. on as when it was off, The 
next thing to be done was to find the apparent diameter of an 
object (or the angle ſubtended at the eye by two objects) by 
this inſtrument... in order to this, we- ſtretched a cord, as 
ſtraight as poſſible, one thouſand feet in length; which was 

: | -meaſured 


5 And here we muſt not forget the Hon, Abraham Redwood, Eſq; of 
Newport, who, in order that Newport and Providence might both be ſupplied . 
with a ſextant, for this fingular occaſion, ordered one made at his own coſt, 
for the uſe of the Reyd. Dr. Stiles. I am ſenſible Mr. Redwood, for ſo pub. 

. he ſpirited an action, will receive the thanks of every well-wiſher to ſcience, 
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meaſured ſeveral times over, in order to avoid © miſtake. At 
the end of the cord was ſet two circular objects, made of white 
paper, in a line perpendicular to the cord, and exactly ten 
feet apart; ſtanding at the other end of the cord, and by 
opening the micrometer, we could bring the two images into 
an exact coincidence, or could make one of the images appear 
like two, and by bringing their limbs into contact, the diſ- 
tance of their centers was ſhewn on the ſcale, to the five hun- 
dreth part of an inch. Now from the rules of trigonometry, 
the angular diſtance of the two objects was 34“. 224,58 ; from 
thence it was known, how many inches and parts of an inch 
were anſwerable to that angle. Theſe experiments were re- 
peated every fair day (for no other was ſuitable for theſe ob- 
ſervations) till we could many times going find the diameter of 
a body to a ſecond of a degree... From theſe obſervations we 
were enabled to make a table for the micrometer, as far as the 
ſcale extended. Theſe experiments were carried yet farther; 
for, by looking at two bodies whoſe diſtance from each other 
was known, we could tell their diſtance from the place of ob- 
ſervation, to a critical exactneſs; and this was proved by ac- 
curate menſuration. Theſe were certainly very diverting ex- 
periments to an inquiſitive mind! The gentlemen who aſſiſted 
us through theſe experiments, and likewiſe in the reſt of our 
work, were the Hon. Stephen Hopkins, Eſq; Mr. Moſes 
Brown, Dr. Jabez Bowen, Joſeph Naſh, Eſq; and Capt. 
John Burrough,” & 71 
Tux regulation of our clocks, being of the utmoſt conſe- 
quence in this affair, was what next commanded our attention. 
In this part of the work we endeavoured to arrive at as great 
a degree of certainty as the nature of the caſe would admit. 
Several workmen were employed in laying a platform, of ſea- 
ſoned pine plank, as ſmooth and level as art could make it: 
This was ſecured from rain, or other moiſture, that it might 
not warp when expoſed to the Sun. We examined this plat- 
form three times a day (when the weather would admit of it) 
with a very long level. On the ſouth ſide of the platform, and 
exactly perpendicalar to it, we erected a ſtile ten feet high ; 
this. was likewiſe examined three times a day, We ext Bet: 
| = adit lf 
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'forated a piece of board, into which was fixed the glaſs of a 
ſcioptric ball, - ſo that the center of the glaſs was exactly in the 
center of the perforation; this board was ſo cut, and let in at 
the top of the ſtile, that at turned upon an axis, in ſuch a, 
manner, that the center of the glaſs did not alter its poſition. 
The Sun's rays were . tranſmitted through the lens upon the 
platform, where they were formed into a bright ſpot, and very 
diſtinctly defined. From the center of the lens was let tall a 
perpendicular upon the platform; from that point, as a cen- 
ter, was drawn a great number ot concentric circles, for taking 
correſpondent ſhades, in order to trace a meridian line; and, 
as our wiſhes would have it, the weather proved favourable 
for this work. When the line was drawnt, 1 found, from 
calculation, it declined 37 in time, eaſt of the true meridian 5 
this error aroſe from the increaſe of the Sun's ' declination, 
between the times of forenoon and afternoon ſhades ; this ſmall 
eaten of 3“ was allowed for in regulating the clocks.“ 


« As we were willing to have every corroborating circum- 
Nance to prove our work, we made uſe of the method of cor- 
reſponding altitudes of the Sun, forenoon and afternoon. The 
ſextant and reflector were both employed in this buſineſs for 
ſeveral days preceeding the tranſit (and the day following) in 
order to aſcertain the going of the clocks. . In the laſt method 
(as in that of correſponding ſhades) the equation of time, an- 
ſwerable to the increaſe of declination, ought by no means to 
be neglected. The whole proceſs was conducted with the ut- 
moſt caution, that no errors might eſcape our notice. We 
found upon the whole, a ſurprizing agreement in. theſe two 


methods of regulating clocks ; jay were ſeldom found to dif- 
fer a ſingle ſecond.” 


4 Bzino/ in this readineſs, the morning of the third of * 
was uſhered in with that ſerenity the buſineſs of the day re- 
quired; all was calm, and not a cloud to be ſeen. The gen- 

Amden concerned in the buſineſs convened very carly at the 


ON 


found to 8 it 62 2 + being, pl | 
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viſibly expreſſed, by the pleaſure of their countenance,” 


* Ar noon we examined the going of the clocks, as the Sun 


paſſed the meridian, and found them very regular.“ 


cc We began to look for the firſt contact of Venus with the 
Sun, at leaſt 15 minutes before the time . given by calcylation, 


to get as early a fight of it as poſſible. Venus was firſt per- 
ceived, by making a dent upon the ſuperior limb of the Sun, 
at 25. 29/. 43”. P. M. apparent time. But, as it is likely the 
exterior contacts will be given different, by different obſervers, 
they can be of but little conſequence in this affair. The 
greateſt attention was given to the interior contact; this was 
at 2h. 46“. 35%. apparent time. From a mean of a number of 
good obſervations, the apparent diameter of the Sun was 
317%. 40, 66, and that of Venus 58”"66 ; though I could not 
make it myſelf more than 38% which was the Re we found 


it about a fortnight before the tranſit. The proportion of 


their diameters was nearly as 1 to 33. The neareſt approach 
of their centers, at the middle of the tranſit, was taken with 
the micrometer, and found to be 10“. 57,” l/ 


d ThE proportion of the diſtances of the Sun and Venus 


from the earth, at that time, was as 3, 3 143 to 1; then (allowing 
the Sun's parallax at his mean diſtance to be 87,68 the {ame 
| O it 

At the moment of interior contact, the Sun's, altitude was taken, with 
the ſextant, by Mr. Moſes Brown, and by the file by Capt. John Burrough; 
and both gave the time with the clocks within two ſeconds. The total ingreſs 
was not ſo inſtantaneous as | did expect it would be, but the 5 cuſps of 
the Sun, as they incompaſſed Venus, were much more obtuſe, and there 
ſeemed to be a faint junction of their limbs for at leaſt 4 ſeconds ; the moment 
this penumbral ligament broke, I proclaimed the time; at firſt I ſuſpected 
the teleſcope was not adjuſted to a proper focus; but afterwards, by looking 
at the ſolar ſpots, &c. I was e of the contrary. During the time we 
ſaw Venys upon the Sun, ſhe appeared to be ſurrounded by a ring of a yel- 
lowiſh colour ; its width was about one tenth of the diameter of Venus, E 
{aw nothing that might be taken for a ſatellite. 


. 


place of obſervation, to ſee that every thing was in order; and 
at the ſight of ſuch a morning, the gladneſs of their heart wag 
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tit was found the 6th of June, 1761) the parallax of Venus 
was 300,04; the difference of their parallaxes 217,49 is the 
parallax of Venus from the Sun. The angle between the viſi-» 
ble way ot Venus and the ecliptic, 89. 34. 177; and the angle 
made by the axis of the ecliptic and equator, 79. 3. 74; their 
ſum, 159. 37“, 24', was the angle between the axis of the. 
viſible way of Venus, and the Earth's axis. The tranſit line, 
from total ingreſs to the middle of the tranſit (meaſured in time 
by the viſble motion of Venus) was 2®, 55”. 367; but Venus 
was more accelerated in her orbit (by parallax in longitude) at 
the middle of the tranſit, than at total ingreſs; this difference 


of acceleration was 17. 33“; therefore from the total ingreſs to 
the middle of the tranſit was 2b. 54'. 37.” © 


Tnrenxce I conclude, that the 


* Firſt contact was alt =- 2h.28", o'f1 
But ſeen by us, as above, at - 2. 29. 43 . 
Middle of the tranſit, - - *- 5. 40. 38 


« Venvus's patallax in longitude, at the middle of the tran- 
fit, was 18% 7; this was paiſed over by Venus's viſible motion 
in 4'. 44; ſo that the middle of the tranſit, as ſeen from the 
center of the earth, was at 5b. 43'. 6“ mean time. The true 
conjunction was 23“. 21“ before the middle of the tranſit, as 
ſeen from the earth's center; conſequently the true conjunc- 
tion was at 5b, 19'. 45“, mean time. At which time, rhe 
place of the Sun and Planet was Gemini 139. 27. 37; and the 
geocentric latitude of Venus 10/. 19/8 north. But her helio- 
centric latitude was 4. 6 f; and by the rules of ſpherical 
trigonometry, the aſcending node of Venus was 19. gf. 23,5 

in conſequence of the Sun, or in Gemini 14%. 360. 26% 


« FroM the foregoing calculation it appears, that the mean 
motion of Venus is 37” forward of what it ſtands in Dr. Hal- 


ley's tables, and her aſcending node 20. 419.” | 
| | "= I 


'* When T calculated this tranſit, I ſuppoſed the longitude of our place to be 
By cortecting that 


much leſs than we have fince found it by - obſervation. 
error, the error in calculation will appear to be inconſid 
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c Ix is probable Dr. Halley's ſolar numbers need ſome cor. 
rfection likewiſe ; the following may not be far from truth, viz. 
add ro Dr. Halley's mean motion of the Sun, for any year of 
the Chriſtian æra, 257, and to the apogee 6“. 187; for each 
century after 1700 add 147,666 to the mean motion, and to 
the apogee 37. 537; then by making uſe of the Pariſian} 
equation of the Sun's center, his place may be had within a 

ſmall maiter of truth.“ 


Bx taking the mean of a number of ob ſervations, the lati- 
tude of our obſervatory was found to be 4129. 50”. 417 northg, 
The longitude was obtained by oblerving the emerſions of Ju- 
iter's ſatellites, compared with the correſponding obſervations 
made at Cambridge, in New-England, by Mr. Winthrop, 
which he was ſo kind as to favour us with ; and for which we 
return him our ſincere. thanks. Providence was found to be 
16' in longitude weſt from Cambridge. Mr. Winthrop has 
hitherto: found the longitude ot Cambridge to be 719. weſt 
from the Royal Obſervatory at Greenwich ; fo that the longi- 
tude of Providence is about 71“ 16“ from the Royal 


Obſervatory.” 


„ I$SHALL now give the reader a ſhort account of the parallax 
herein mentioned, and how the planets are affected thereby.” 


„Tux horizontal parallax of the Sun is that angle at the 
Sun's center, which is included between two lines ſuppoſed to 
be drawn, one from the Sun's center to the center of the earth, 
the other from the Sun's center to the ſurface of the earth. Or, 

| 0 2 in 


J According te the Pariſian hypotheſis, the eccentrity of the earth's orb is ; 
1680 parts, of which the mean diſtance of the earth from the Sun is 100,000. 
S8 4 The latitude of the place being of ot conſequence, and the ſextant and 

Mile not giving it exactly alike, the perſevering Mr. Brown contrived to make 
uſe the. micrometer as a lens, which he placed on his houſe, mow ſeven 
feet high, and exactly perpendicular to a center on a horizontal platform 
below, on which was drawn a meridian line; the Sun's image on this platform 
was ſeen to move very ſenſibly. By this the latitude was finally determined, 
The Sun's meridian altitude, being taken for ſeveral days by this long ſtile, 
the latitudes thence found did not differ from each other more than 15 ſeconds. 
At the time this was done, we had ſeen no account that a glaſs had been made 
uſe of, as here deſcribed ; but fince this went to the preſs, we learn from Dr. 
Long's attronomy, that he found the latitude of Cambridge, in England, by 


the ſame method. 


— 
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in other words, it is the angle, under which the ſemidiameter 
of the earth would appear to an eye, at the center of the Sun, 
The way that parallax affects the Sun and Planets is, it makes 
them appear below their true places in the heavens, except 
they be in the zenith of the obſerver; in that caſe parallax hath 
no effect at all; and the reaſon is, becauſe the obſerver is in. 
that right line which joins the centers of the earth and planet. 
Parallax may affect the planets places ſeveral ways; as if the 
obſerver ſhould view the planet upon a vertical, cutting the: 
ecliptic at right angles; in this caſe, parallax will affect its 
place in reſpect to latitude only; but if the obſerver be ſitu- 
ated in the plane of the ecliptic, it will then alter its place, in 
reſpect to longitude only; and if the planet be viewed in an 
oblique poſition, with reſpect to the ecliptic, parallax will af. 
fect its place both in longitude and latitude. The horizontal 
parallaxes of the planets are to each other in a reciprocal pro- 
portion to their diftances 3 that is, the planets which are 
neareſt have the greateſt parallax, and thoſe which are moſt 


remote, the leaſt, Thence it follows, if two planers are view- 


ed together, that which is neareſt will appear juſt fo much be- 
low the other, as what the difference of their parallaxes is. 
The nearer a planet is tb. the horizon of the obſerver, the 
greater is its parallax, and in the horizon it is the greateſt: 
poſſible ; and is then called the horizontal parallax.” N 


«< Hence comes the method of inveſtigating the Sun's. 
parallax, from obſervations of Venus on his diſc. At the time of 
the tranſit, the third day of June, Venus was much nearer to. 
the earth than the Sun was, and, of conſequence, was much. 
more affected by parallax. This effect was produced in a. two- 
fold manner, in reſpect to us in the northern regions of our 
earth. Firſt, Venus was depreſſed upon the Sun, by parallax 
in longitude, bringing her to a conjuction with the Sun ſooner 
to our point of view, than to a ſpectator at the center of the 
earth, In the ſecond place, ſhe was carried nearer to the center 
of the Sun, by parallax in latitude, thereby lengthening the tran- 
ſit-line; both which effects conſpired to accelerate the time of 
firſt interior contact. Now to an obſerver in Great-Britain, pa- 


_ rallax had a ſtill greater effect, by what is ſaid before: That 


, ſome minutes paſſed after the contact was formed to the 
abſerver 
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obſerver there, before it was ſeen by us. Now the difference 
of longitude, between the two ** of obſervation, being 


acgurately known, the effect of parallax, between the two 
places, is likewiſe known; for the difference of longitude, by 
theſe obſervations, will be conſiderably leſs than the true dit- 
ference.” | 


Tux method of calculating the Suns? parallax, from theſe 
obſervations, 1s by trial ; the parallax will be ſuppoſed of that 
quantity, which the obſervations found it in 1761; hence the 
total effect of parallax, at each place of obſervation, muſt. be 
computed ; and if it ſhould be the ſame as given by ob- 
ſervation, it will prove the aſſumption to be juſt; but if, by 
obſervation, it ſhould be greater or leſs than by calculation, 
the Sun's parallax will turn out to be greater or leſs in the ſame 
proportion. When the Sun's parallax is known, the diſtance 
of the earth, and of all the planets, from the Sun, will. be 
known likewiſe.” 


OBSERVATIONS of the TRANSIT Oo VENUS over the + 
SUN, and the EelirsE of the UN, on. June 3d, 1769. 
Made at the RoyvAL OBSERVATORY, GREENWICH, By the- 
Revd, NEVII. MASKELYNE, B. D. F. R. S. and. 
Aſtronomer Royal. | 

Communicated to the Society, By Dr. SMITH, and ordered to be: 

publiſhed, at a Meeting, May 18-0, 1770. 


IHE weather, which had been cloudy - or rainy here, 
with a ſouth wind, for the greateſt. part of the day, 
began to clear up at 4 o'clock in the afternoon, the wind 
having returned to the weſt, the ſame quarter in which it had 
been the afternoon before, which was remarkably fine and ſe- 
rene, though it changed early in the morning preceding the 
tranſit. Towards the approach of Venus's ingreſs on the Sun, 
the ſky was become _ very ſerene, and ſo continued all 
the evening, which afforded as favourable an obſervation, of 
the tranſit here as could well be expected, conſidering that the 
Sun was only 7*. 3“ high at the external, and 4*.. 33“ at the 
internal contact. I obſerved the external contact of Venus at 
7b. 104. 587 apparent time, with an uncertainty ſeemingly not 


Exceeding, 
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*xceeding ot and the internal contact, by which I mean the 


completion of the thread of light between the  circumterences 
of the Sun and Venus, at 5u. 29/. 23“ apparent time, with a 


ſeeming uncertainty of only 27 ; for ſo long was the thread of 
light in {orming; or the Sun's light in flowing round and fillin 

up that part of his circumference, which was obſcured by 
Venus's exterior limb. Nevertheleſs, I would not hence in- 
fer, that obſervations made by aſtronomers in diſtant places 
ſnould agree together within ſuch narrow limits; for I know 


they will not even in the ſame place, and that a difference in 


the ſkillor judgment of the obſervers, in the teleſcopes, and 
perhaps in ſome other little circumſtances, not eaſily diſtin- 
guiſhed, may produce much greater diſagreements, eſpecially 


if the Sun be low, as it was here; in like manner as in ob- 


ſerving the eclipſes of Jupiter's ſatellites, the immerſion or 
emerſion. ſhall often ſeem inſtantaneous.; or; nearly ſo, equally 


to two obſervers in diſtant places, and yet the abſolute times 


of the obſervations may differ a minute ot -time or more from 
each other, owing to the difference of teleſcopes, weather, or 


other circumſtances. Indeed, in the preſent caſe, the limit of 


differences is certainly much narrower + but what it is I ſhall 
not at preſent venture to ſuggeſt, as that may better be done, 
when all the obſervations that ſhall have been made of the 
tranſit are collected together. The teleſcope which I uſed was 
an excellent reflecting one ot two feet focus, made by the late 
ingenious Mr. Short, and is the ſame with which the laſt tran. 
fit was obſerved here by Mr. Charles Green. I applied the 
magnifying power of 140 times, and uſed ſmoaked glaſſes to 
defend the ſight, which are much preferable to black or red 
glaſſes, as ewing the objects more diſtinct, and being much 
more pleaſant to the eye. | SI 


I SHALL now endeavour to deſcribe, as accurately as I can, 


ſome other phænomena which I noted during the immerſion of 


Venus, and to mention ſome others, which by ſome ingenious 
perſons were expeded to have been ſeen, but which I could 
not diſcover- | y 2 | g : 
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Ir had been thought by ſome, that Venus's circumference 
might probably be ſeen, in part at leaſt, before ſhe entered at 
all upon the Sun, by means of the illumination of her atmoſ- 


phere by the Sun; I therefore looked out diligently tor ſuch 
an appearance, but could ſee no ſuch thing, 


I was alſo attentive to ſee if any penumbra or duſky ſhade 
receded Venus's firſt impreſſion on the Sun at the external 

contact, ſuch a phænomenon having been obſerved by the 
Rev. Mr, Hirſt, F. R. S. at the former tranſit of Venus, in 
1761, which he obſerved with much care and diligence at 
Madraſs, in the Eaſt Iadies; but J could not diſcern the leaſt 
appearance of that kind. I would not, however, be therefore 
thought ro call in queſtion either Mr. Hirſt's diſcernment or 
fidelity; as I am ſenſible that the tremors of the limbs of the 
Sun and Venus, occaſioned by the vapours at the altitude of 
57, might eaſily obſcure a faint object. 


Warren Venus was a little more than half immerged into the 
Sun's diſc; 1 ſaw her whole circumference completed, by means 
of 2 vivid, but narrow and ill-defined border of light, Which 
Hlumined that part of her circumference which was off the 
Sun, and would otherwiſe have been inviſible. - This J might, 
probably, have ſeen ſooner, if I had attended to it. I con- 
tinued to fee it till within, a few minutes of the internal contact, 
and grew apprehenſive that it would prevent the appearance 
of the thread of light, when it came to be formed; but it 
diſappeared about two or three minutes before, as well as 1 
can remember: after which the regularity of Venus's eircular 
ure was diſturbed towards the place were the internal contact 
ſh uld happen, by the addition of a protuberance, dark like 
Venus, and projecting outwards, which occupied: a ſpace upon 
the Sun's circumference, which bore a conſiderable proportion 
to the diameter of Venus. .Fifty-two ſeconds before the thread 
of light was formed, Venus's regular circumference, ſuppoſed 
to be continued as it would have been without the protube-. 
race, ſeemed to be in con tract with the Sun's circumference. 
ſuppoſed alſo completed. Accordingly, from this time, Ve- 
nus's regular circumference, ſuppoſed. defined in the er 

ETD juſt 
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| Jaſt defcrived, appeared wholly within the Sun's circumference z 

and gt ſeemed, therefore, wonderful that the thread of light 

 Fhould be ſo long before it appeared, the protuberance appear- 
ing in its ſtead, 


Ar length, when a conſiderable part of the Sun's circum- 
ference, equal to one third or one fourth of the diameter of 
Venus, remained ſtill obſcured by the protuberance, a fine 
fiream of light flowed gently round it from each fide, and 
completed the ſame in the ſpace of three ſeconds of time, from 
»".29/.20” to 7b. 297. 237 apparent time; and Venus appeared 
wholly within the Sun's lucid circumference; but the pro- 
tuberance, though diminiſhed, was not taken away till about 
207 more, when, after being gradually reduced, it diſappeared, 
and Venus's circular figure was reſtored. 


An ingenious gentleman of my acquaintance having deſired 
me to examine if there was any protuberance of the Sun's 
circumference about the point of the internal contact, as he 
ſuppoſed fuch an appearance ought to ariſe from the refraction 
of the Sun's rays through Venus's atmoſphere, if ſne had one; 
1 carefully looked out tor ſuch a circumſtance, but could ſee 
no ſuch thing; neither could 1 ſee any ring of light round 

„ Venus, a little after ſhe was got wholly within the un: but, 

J confeſs, 1 did not re-examine this latter point afterwards, 

when ſhe was further advanced upon the Sun, at which time 
other perſons at the obſervatory ſaw ſuch an appearance. 


How far the ring of light, which I ſaw round that part of 
Venug's circumference which was off the Sun, during the im- 
merſion, may deſerve to be conſidered as an indication of an 
atmoſphere about Venus, I ſhall not at preſent inquire. but 
I think it very probable, that the protuberance, which diſturb- 
ed Venus's circular figure at the internal contact, was owing 
to the enlargement of the diameter of the Sun, and the con- 
Waden of chat of Venus, produced by the irregular retraction 
of the rays of light through our atmoſphere, and the:conſequent 
undulation of the limbs of the two planets; the altitude of 
Venus being only 4. 48% though the Sun's limb was more 
Det ditin& 
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diſtin® and ſteady than uſual at that altitude. This conjecture 

ſeems corroborated by two circumſtances: one is, that Venus's 

lich, from its firſt appearance to the total immerſion, as well 
as afterwards, was very ill defined, and undulated very much; 

the other is, that her horizontal diameter, which I meaſured 

ſoon after the internal contact with an excellent achromatic 

object-glaſs micrometer, fitted to the two- feet reflecting tele- 
ſcope, was only fifty- five and three fourths of a ſecond, by a 

mean of eight trials, or about 3” leſs than it ſhould have been, 

from the gblervations made, with the like inſtrument, at the 

tranſit of Venus in 1791, by Mr. Short, Mr, Canton, Mr, 
Haydon, and Mr. Maſon, 1 the Sun was at a conſiderable 

altitude; and moſt likely the Sun's diameter was enlarged in 

proportion, though it might have been difficult to have aſcer- 

tained it by actual mealure, had time allowed me, to make the 

experiment with the ſame micrometer before the Sun entered . 

into a black. cloud near the horizon, ; 

Six other perſons alſo obſerved the contacts of Venus here, 
and noted ſome other phenomena, Their names are, the 
Rev. Malachy Hitchins, a' gentleman well acquainted with 
aſtronomy and aſtronomical calculations, who has made and 
examined many belonging to the Nautical Almanac, and has 
been fo obliging as to come here and aſſiſt me in making 
aſllronomical obſervations, during the abſeace of my aſſiſtant, 
Mr, William Bayley, who is gone to the North Cape, by 
appointment of the Royal Socicty, to obſerve the tranſit of 
Venus there, The others ere, the Rev. William Hirſt, who 
obſerved the former tranſit of Venus, in 1761, at Madraſs ; 
John Horſley, Eſq; a gentleman whom I had the pleaſure of 
firſt commencing an acquaintance with during my voyage from 1 
St. Helena to England, in the Warwick Eaſt-India ſhip, and Wl}; 
who then, and in ſeveral voyages ſince to the Eaſt-Indies and 1 
home again, obſerved and calculited the longitude from diſ- 
tances of. the Moon from the Sun and fixed ſtars with the | 
greateſt accuracy; Mr. Samuel Dunn, who has had auggod _ 
deal of practice in making aſtronomical obſervations, an who 
carefully obſerved the former tranſit of Venus, in 1761, at 
Chelſeaz Mr. Peter Dollond, whoſe great {kill in conſtructing 
Ot P achromatic 


achromatic and reflecting teleſcopes ; and Mr. Edward Nairne, 
whole {kill likewiſe in the ſame way, and in making all kinds 


of mathematical and philoſophical inſtruments, are ſufficiently. 
known to the public. 


Ms. Horſley and Mr. Dunn obſerved with me in the great 
room #$ Mr. Hitchins and Mr. Hrrſt in the eaſtern ſummer- 
houſe; and Mr.Dollond and Mr. Nairne in the weſtern fummer- - 
houſe ; by three clocks placed in the reſpective rooms, which 
were compared with the clock in the tranſit room, before the 
external contact, and again after the internal contact was paſt ; 
whence the times of the obſervations, as noted by the clocks, 
were reduced to the time of the. tranſit glock, and thence to 
apparent time, 


Turin obſervations, together with my own, are given in 
the following table, as reduced to apparent time. | 


Regular Thread 


5 circum- | of light # 
ferences | com- Magni- 
External in con- pleated, | "| fying 
contact. tact. | or, the |Teleſoopes made uſeof. power. 
1 internal | 


* 7 7 
In 


| h. 
N. Maſkelyne 7 10 58/7 28 31 
M. Hitchins 7 10 5417 28 47 


7 As. 9 / Þ — 
. 


29 23| 2 feet reffector. 140 
28 57 6 feet reflector. 90 


7 

7 
W. Hirſt 7 11 11|--------:-|7 29 180 2 feet reflector. | 53 
J. Horſley 7 10 447 28 15/7 29 280 10 feet achromatic. 50 
8. Dunn 7 10 37% 29 2807 29 48| 33 feet achromatic. | 140 
P. Dollond 7 11 19]----------|7' 29 20| 33 feet achromatic. | 150 
E. Nairne 7 11 30 7 29 20] 2 feet reflector. | 120 


Mx. Dollond and Mr. Nairne uſed teleſcopes of their own 
conſtruction ; but they did not wait till the thread of light was 
formed at the internal contact, but noted the time, when 
they judged it was juſt ready to be formed. The three and 
an half feet achromatic teleſcopes were thoſe made with three 
object-glaſſes. oF 53 1848 
TIBET | Tre. 
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Tut differences between the different obſervations ſeem 
pretty conſiderable, and greater than I expected, | conſidering 
that all the teleſcopes may be reckoned pretty nearly equal, 
excepting the ſix feet reflector, which is much ſuperior to 
them all ; and to its greater excellence and diſtinctneſs I prin- 
cipally attribute the difference of 26“, by which Mr. Hitchins 
ſaw the internal contact before me; as I can depend upon his 
obſervations. Poſſibly the greatnels of the differences might 
ariſe from the low altitude of the Sun and Venus; and then 
the like diffeiences would not be ſo much to be feared in 
places where the obſervation may be made at higher altitudes ; 
otherwiſe the Sun's parallax will not be decucible from the 
tranſit of Venus wich that accuracy which has been expected. 


Tux other appearances about Venus, noted by the ſix ob- 
ſervers, which they have communicated to. me are as follows : 
Ms. Hitchins remarks, that, at the firſt contact, though 
there was a tremulous motion in the Sun's limb, yet that part 
of it which the planet entered was very well defined, and the 
firit.impreſſion of Venus appeared to be inſtantaneous, and as a 
black, ſharp point. At the internal coincidence of circum- 
ferences, the fluctuation of the Sun's limb was increaſed, and 
the limb of Veaus being affected in like manner, there was an 
uncertainty of about 10” in eſtimating the ſaid coincidence ; 
but at the breaking in of the thread of light between the limbs, 
there was not a greater uncertainty than a ſecond and a half of 
time. At the internal coincidence of circumferences, the limb 
of Venus next to that ot the Sun being protuberant, her ver- 
tical diameter appeared to be longer than the horizontal one; 
but when the Sun approached the horizon, and was ſcarce 
above a degree high, Venus's horizontal diameter appeared to 
be ſenſibly longer than the vertical, which was, probably, 
owing to refraction, After the internal contact, there ap- 
eared à luminous ring round the body of Venus, about the 
- thickneſs of half her ſemi-diameter; it was brightelt towards 
Venus's body, and gradually diminiſhed in ſplendor at greater 
diſtances, but the whole was exceſſive white and faint. This 
radiancy round the plaret ſeemed to him to be greater in Mr. 
- Nairne's two feet teleſcope than in the ſix feet Newtonian 
reflector, P 2 AFTER 
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Arrs the ſecond or internal contact, Mr, Hirſt left off 


ebſerving with Mr. Dunn's two feet reffector, and had a ſight 
of Venus in the fix feet Newtonian reflector, in which he 
thought he perceived a glimmering of light about the upper 
part of the circumference of Venus, or that part of the planet. 


- which entered laſt into the ſolar diſc, 


Arx Venus was got within the Sun's diſc, a light a little 
weaker than that of the Sun, of a purpliſh colour, appeared 
to Mr. Horſley, to the left hand of Venus, which is really to 
the right, the teleſcope inverting objects. This light he ſaw. 
for ſix or ſeven minutes. 0 | 
| ** 

From 7b 280 26” to 5h 28/30“ apparent time, Mr. Dunn 
ſaw a very faint rim of light at Venus's exterior limb. After 
Venus was wholly on the Sun, he faw a faint ring of light 


ſurrounding her, both with the three and a half feet teleſcope, 
and Mr. Nairne's two feet reflector. 


Wren one third of Venus's diameter was entered upon the 


Sun, Mr. Dollond firſt faw a light about the exterior limb of 


the planet : this hght, during all the time of its continuance, 
appeared rather reddiſh, and in all reſpects like irregular re- 


fracted light. After Venus was wholly entered upon the Sun, 
he ſaw a Rin ring ſurrounding her. 


 ArTzxr Venus was wholly entered upon the Sun, and her 
exterior limb was near one of her femi-diameters diſtant from 
the Sun's circumference, Mr. Nairne ſaw a faint light round 
the planet, rather brighter and whiter. than the body of the 


Sun. a 


Fog TUN AT ELV, the weather was as favourable for the ob. 
ſervation of the eclipſe of the Sun, the next morning, as it had” 
been the evening before for that of the ingreſs of Venus upon 
the Sun; which is of the more conſequence, as the compari- 
fon of it with the obſervations which may be made of ir in the 


northern and eaſtern parts of the world, will ſerve to ſettle the 


longitudes 
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longitudes of thoſe places, and conſequently render the obſer-- 
vations which may be made there of the tranſit more uſeful and 
yaluable. 


T oBSERVED the beginning of the eclipſe at 18. 39“. 54), 


and the end at 200. 230. 30” apparent time, with the 2 feet 
refleor,. uſing the magnifying power go times. And at 190. 


29“. 31” apparent time, I obſerved the greateſt eclipſe, at 
which time 1 found the remaining lucid parts of the Sun 
15'. 15, with Dollond's micrometer, aſſuming the horizontal 
diameter of the Sun 31”. 31%, whence the value of the ſcale of 


the micrometer was determined for the preſent purpoſe. 


Hence the eclipſed parts of the Sun were x6/. 16”, or 6 dig. 


11',62 on the northern part of his diſc. 


Ms. Hitchins obſerved. the beginning of the eclipſe with A: 
three and an half feet achromatic teleſcope magnifying 150 
times (the ſame with which Mr. Dollond obſerved the contacts 
of Venus), at 180. 38“. 594, and the end of the eclipſe with. 
the 6 feet reflector with the magifying power go, at 20. 
23'. 35” apparent time. And Mr. Samuel Dunn obſerved the- 
beginning of che ecliple at 18. 39". 97, and the end at 20". 
23'. 334 with the other three and an half feet achromatic te- 


leſcope, magnifying 140 times, the ſame with which he ob- 


ſerved the contacts of Venus. Several inequalities in the 
Moon's circumference, ſeen upon the Sun's diſc during the 
eclipſe, were diſtinctly diſcerned by all of us, the air being 


very clear, and the objects ſteady, 


Cas whole ſeries of meaſures of the lucid parts, which I took with the 
achromatic object glaſs micrometer applied to the 2 feet teleſcope, was as 


follows. 6 | 
| _ Apparent time. Lucid parts, 

h „ * ”: 80 
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Same ACCOUNT of the TRANSIT of Venus, and EclipsE of 
the Sux, as obſerved at the LIZARD POINT, June 3d, 
1769, By Mr. Jonx BRADLEY. 1 
R. Mask ELVYNE, the Aſtronomer Royal, who has drawn 
up this ſhort account, mentions that having had ſome 
doubts that neither the latirude nor longitude of the Lizarp- 
PoinT. were duly fixed, „he had propoſed thoſe doubts to 
the Board of I,ongitude, who being ſenſible of the importance 
of determining the poſition of a place of ſo much conſequence 
in the Britiſh navigation, reſolved that proper aſtronomical 
obſervations ſhouid be made at the Lizard for that purpoſe ; 
and the Tranſit o Venus appeared, a, convenient opportunity, 
itſelf affording one of the beſt means of determining the longi- 
tude of places; and the Ecl;p/e of the Sun which was ro happen 
the morning after, affording another of determining the 
ſame. = | She i 


„ AccorpincLyY Mr. Jonn BRA Dx, nephew of the late 
Dr. BrapLey, and formerly his aſſiſtant at the Royal Ob- 
ſervatory, was appointed to make theſe obſervations. The 
inſtruments which he was provided with, were an equal-altitude 
and tranſit inſtrument in one, an aſtronomical quadrant, and 
a reflecting teleicope of two feet focus, all made by Mr. BIRD; 
and an aſtronomical clock, with a gridiron pendulum, made 
by Mr. SHELTON. 44 


% Me. Bradley ſtaid at the L.1zarD 51 days, viz. from May 
13th to July 3d, during which time he was lucky enough to 
make a great many uſetul obſervations; ſome of the principal 
of which were the following, viz.--- 'E 


Sevrr aL meridian altitudes of the ſun and pole ſtar ; by 
which the /atitude of LizarD-PoinT was determined to be 
49% 57. 30%. N. 


The 


| [v 115 TF 


The Tranſit of Venvs and Eclipſe of the Sun, viz.— 
1769 n time. 
June 3d. 60. 50. % 4 External contact of Venus and the Sox, 
| very exact the eye being fixed on the 
| place. 

7. 8. 25, Internal contact; doubtful to 4 or 5% 
a cloud. having. hid Venus ſo long; 
me at the cloud's going off, 27 after 
the time ſet down, a thread of light 
appeared very diſtin between the 
circumferences of the Sun and Venus. 

18. 14. 54. Begin. of the Eclipſe of the Sun ? Both 
19. 57. 17 End of the Eclipſe. very good 


© TRESE oblervations were made with the 2 f. reflector, 
and the magnifying power 120. 


| D. h. min. ſec; 

June 8. 9. 20. 14 Em. i1ſt fat. of Jupiter: Jupiter had 
not been from under the clouds 10 
when he ſaw the ſatellite, yet he: 
reckons the obſervation good. 


June 13. 11. 13, 46 Em. Iſt. ſat. A thin haze about Jupi- 
1 ter, but the obſervation pretty good. 
Theſe emerſions were obſerved with 
the ſame teleſcope, but with the- 
magnifying power 100, : 


+. ComPaRING the obſervation of the ConTacTs of Venus at 
the L1zarD with his own at Gazznwicn, making a ſmall al- 
lowance for the difference ariſing from the effect of parallax at 
the two places, Mr. MaskKkLIxNE makes the difference of 
meridians of GREENwWIOEH and the LIZ ARD 

By the external contact of Venus 20“. 53“. 
By the internal contact of ditto 21. 01 


The mean by the contacts 20. 57. 


of time. 


__— 


U 
4 
"x5 
1 
* 
+8 
= 
: 
, 
"= 
7 
. 
1 
1 
1 : 
© HY 
| ; 
"= 
x 
'Y 
g : j 
40 
48 
= 
.- 
= 
* 
8 


L 116% 


By the two omerſions, making a ſmall allowance for the 
difference of brightneſs of the teleſcapes, he makes the differ - 
ence of meridians as follows, viz. e 
By the firſt emerſia ng 210% 

By the ſecond emerſion > . 


The mean of theſe ie 21 29,5 
The mean by the contacts — 20. 57 


— — 


— 


LE 


Mean of the two means = 21. 13,25 


Bor Mr, Maſkelyne, till he has time to compare the other 
obſervations, fixes on 217. of of time = 52. 15”. of the equa- 
tor, for the difference of longitude of the LIZ ARD weſt of 
GREENWICH: | | | | 


; "PIE 
; Tux above is taken from the nautical almanac for 1770; 
and it was thought might be a proper addition to the foregoing 
account of the Tranſit of Venus, at Greenwich, drawn up by 
the Aſtronomer Royal. | F 


, ce 


The Reader is deſired to corre the following ERRATA in ſome of the fore- 
going Sheets : 


Pag. 53---for 4b. 26. 31, in the col. of Apparent Time, read 5h. 26* 31”, 
Pag. 60, the fxth line from the bottom, for 2,3922, &c. read 2392375. 
Pag. 6, for 17,336, read 17**,350. 4 | 
Pag. 67, for 3. 31 E. in the col. of lon itude. of Sav. Hauſe, read ©. 2 ; 
93 
8 


Pag. 79, I. 25, for ſo is its Rad. 8, 242,936, read is to R. ſo is 8, 242 
Pag. 80, I. 12, for her from the Earth, read her diſtance from the Earth. 
Pag. 81, 1. 14, for et, read at; and line 26, for Sun, read Kar. 
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ESSAYS on AGRICULTURE. 


An ESSAY on the-cultivation of the Vine, and the making 
and preſerving of Wine, ſuited to the different Climates in 
North- America, By the Hon. EDWARDUV AnT1LL, Eſq; 

oft New-Ferſey. Communicated to the Society 


By CHarLEs TrHomMsSON, with the following 
Extract of a Letter to him. 


Dzrar SIA, 


"FF HAVE at laſt, after many hard ſtruggles, and many a 
painful hour, labouring under a tedious diſorder, finiſhed the 
eſſay. on. the cultivation of the Vine, &c. whith I now ſend 


Dou. a 


Nothing but the love of my country and the good of mankind 
could have tempted me to appear and expoſe myſelf to public view. 
J have, to the utmoſt of my ſtill and knowledge, endeavoured to lay 
open and explain every part of this undertaking, yet new to America; 
though an undertaking as antient at leaſt as the days of Noah ;, and 
yet what ſeems ſtrange to tell, it is an art that has not yet arrived 
at perfection, but is ftill viſibly capable of ſome eſſential improve - 
ments: That America ſhould 1 the finiſhing ſtroke at laſt to a 


. 
. 


Work, 


| a 3 


work, that has been in hand above four thouſand years ; and what 

is ftilt more ſtrange, a work every part of which, is an (xperiment, 
if attended to; I ſay that the compleating of ſuch a work ſhould be 
leſt to the genius of America, no doubt <vould- give the people of 
America à good deal of pleaſure. That this will be the caſe, I 
cannot yet take upon me to ſay, but I think there are ſome hints 
now offered, which if ſteadily purſued, and improved by eaſy expe- 
riments, the making of wines and the preſerving N will ſoon 
arrive at greater per fetion, than yet it has been done. 


The Succeſs and perfection of every undertaking. upon 
ſetting out right : Indeed the people * America have 1 the- 
advantage of the people of Europe, in things of this nature, becauſe 
we eg in where they leave off, and we are free from the force of 
all their prejudices and erroneous cuſtoms; but then we muſt deter- 
minately aft like men, and judge for ourſelves, and not 1mpheitly 
follow them, without the uſe of our own reaſon Let us then ſup- 

poſe that every art is capable of improvement, and let the people of 
America try. the ſtrengih of their. own genius.. They may bit on 
things, that have not been thought of before; for uus yeurly ſee, that 
the arts and ſciences too meet with conſtant additional inp; ove- 
ments; and *vhy ſhould the people of America be ſecluded from the 
honour and pleaſure of being ſexviceable to mankind in their turn. 
We muſt expect to meet with all the diſcouragmenis. that the arti- 
fice of France, Spain and Portugal can give us; we. ſhall be told, 
that cur country is too new, our eil i is not fit, and our climate is the 
reverſe of that of wine countries; beſides that without the help of 
experienced Tignerons if will be impoſſible for ts to make any hand 
of it ; that as to books, they are ſo erroneous, that there is no d- 
pendunte upon them, and abundance of ſucb fu. But let not the. 
people of America be dupes to France, or any ſet of deſign ng men. 
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Why the people of America, that trade in Wines, fhould give 
oppififion to the undertaking, I ca not conceive. They and their- 
children will be dead and gone, before it can arrive io ſuch a piii h, 
as to interrupt thein trade; beſides it muſt, weben brought to Per. 
feftion, be a double advantage to ſuch men; for it is cell known, 
that the wine merchants, in all wine countries, gain more by Wine, . 
than the people that make it; and their gain will ſtill be encreaſed,. 
when they come to. ſend it home to the moi ber rr wy 
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papers I ſend you are only a rough draught, as you will 


 eafily diſcover , I have not ftrength to go over it again, to range 
all the parts. under different heads, in order to reduce them to proper 
chapters for the eaſe of the reader, I muſt leave that to the 
printer, and to thoſe that direct the preſs. | 


FA Jan, Se. 
Monmouth, New-Jerſey, | E. A. 
Shrewſbury, May 10, 1769. 


An Eſay on the CoutivaTiON of the VINE, Ge. 


TVHEVINE, if conſidered in its full extent of plea- Introduc- 
ſure, profit and uſefulneſs ro Man, challenges, next to den. 
what affords us Bread, the chief place among the vegetable 
creation; its fruit, when thoroughly ripe, is pleaſing to the 
eye, grateful to the taſte, comforting to the ſtomach, refreſh- 
ing to the body when eaten with caution and moderation, and Nd 
greatly contributes to health. Its juices, when exprelſs'd and I 
rightly fermented and purified according to art, partake of a | I 
| 


noble ſpirit truly homogeneous and fit for the uſe of Man. 
T hey gladden his heart, remove to a diſtance his troubles and 
cares, cauſe him to forget his poverty and low eſtate, and 
raiſe him to a level with the rich and great: They enliven his 
thoughts, exhilerate his ſpirits, cheer his ſoul, and for a time = 
make him as happy as his preſent condition is capable of. 
Wiſe and happy is the man, that ſhuns exceſs, that prudently 
avoids turning this cordial into a cup of poiſon, and moderate- | 
ly enjoys the bleſſing with a thankful heart. | | 


Wixx is a very conſiderable branch of trade. The many 
advantages that muſt ariſe to the Colonies from the making it, 
as well as to the Mother Country, are ſo great and fo very well 
known, that I need not go about to deſcribe them at large 
to touch upon them is ſufficient. 


Tux planting of Vineyards, the cultivation of Vines, the 
making of Wine, and Caſks to preſerve it, muſt employ and x 


give bread to a great number of people; the freight and a pro- 
7 Q 2 fitable 
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| | ftable-remittance, muſt enrich the merchant; and: the bein 


ſupplied from the colonies with wine, in exchange for her 
manufactures, muſt be a conſiderable ſaving to Great-Britain. 


I x now full well, that this undertaking being new to my 
countrymen, the people of America, will meet with many 
| diſcouraging fears and apprehenſions, leſt it may not ſucceed. 
The fear of being pointed at or ridiculed, 'will' hinder many: 

| The apprehenſiòn of being at a certain expence, without the 

| experience of a certain return, will hinder more from making 
the attempt; but let not theſe thoughts trouble you, nor 
make you afraid. You have a friend for your guide, who will 
not deceive you, nor miſlead you: One, who by experience, 
knows, that the thing is practicable here, where the country is 
open and clear; one who looks upon you all as his children, 
and with the fondneſs of an affectionate father will take you 
by the hand, and lead you with plainneſs and; honeſt ſimplicity, 
through all the different operations, till you become maſters of 
the whole, and then with pleaſure and delight will look on and 


ſee you reap the profits, to your full ſatisfaction, of all your 
I expence and labour. | 4; 


1 Wnuoxvrx conſiders the general climate of North-America, 
1 the ſoil, the ſeaſons, the ſerenity. and dryneſs of the air, -the 
| ; length and intenſeneſs of the heat, the fair and moderate wea- 
ther, that generally. prevails in the fall, when _ Grapes are 
coming to maturity, and arrive at their greateſt perfection; 
whoever compares the preſent ſkate of the air, with what is was 
formerly, betore the country was opened, cleared and drained, 
will find that, we are every year faſt advancing to that pure 
and perfect temperament of air, fit for making the beſt.and 
richeſt Wines of every kind. | 1 4-160 | 
 Svch has been the bounty and goodneſs of Heaven, that 
there are Vines adapted to every country, to every region, 
from fifty degrees both north and ſouth latitude down to the 
Equator.; and the countries. beyond theſe may eaſily be ſup- 
plyed by traffic, ſo that all the ſons of men may partake of this 
general, this univerſal bleſſing. 77 
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Ix is not every Vine, that is fit for every country: Some 
are lier, ſome are later ripe; ſome are tender and delicate, 
and will not ſtand the ſeverity of winter, others are hardy and 
robuſt, and will ſtand any weather: Hereafter I ſhall range 
them in proper and diſtin& claſſes, and adapt the different 
ſorts by name to the different climates-in America, where they, 
may be propagated with fafety and to the beſt advantage. 


A Vinx, from a ſtick or cutting, begins to bear fruit the 
third year, the fourth year it bears more, and the fifth year 
you may make Wine; and for your greater encouragement, 
from that time until it attains the full age of man, it increaſes 
in value and yields a richer Wine; and if from the beginning, 
it be carefully pruned, duly manured and properly cultivated, 
it will generouſly reward you for all your labour, expence and 
care, and will hold good above an hundred years, as moſt 
writers affirm, But then it muſt be tended by a careful and 
ſteady hand. T will not bear to be lighted, or neglected. 
If you do not manure- the ground and keep it in 
good heart, your Vine will bear no fruit; if you negle& to 
cultivate the ſoil and keep it clean, your fruit will, be knotty, 
and ſtarved, and will not come to maturity; if you ſuffer the 

ſtakes or props to fall, and your Vine to ſprawl on the ground, 

the fruit will not ripen, but remain auſtere, and will not make 
good Wine. Wine is too rich a juice to be made from a bar- 
ren ſoil, or by lazy idle ſlovens. Such men ſhould never 
undertake a Vineyard. They not only hurt themſelves, and 
bring the thing into diſcredit, but hinder others, who are fit 
for the undertaking, from making the attempt. If a. Vine- 
yard does not ſucceed;- the fault is in the man, not in the Vine. 
It will flouriſh and proſper under a careful diligent hand; but 
it will degenerate and run wild under the hand of floth and 
idleneſs. A gentleman of Rome, who took great delight in 
Vineyards, ſome of which he had raiſed with his own hands, 
wrote a very elegant piece upon the culture of Vines, and in 

the moſt pathetic terms recommends it to the people of Italy, 
as the moſt profitable, as well as agreeable amuſing under- 

taking. Among many other encouragements, he tells them 

this ſtory : “ Pavidius Veterenſis, a neighbour of my. * 
| had. 
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had a Vineyard and two daughters. Upon the marriage of one 
of them, he gave with her as her dowry, one third of his Mine- 
yard; and then doubled his diligence, and cultivated the re- 
mainder ſo well, that it yielded him as much as the whole had 
done before: Upon the marriage of the other daughter, he 
gave with her one other third of his Vineyard; and now having 
but one third part of the whole left, he ſo manured and culti- 
vated it, that it yielded him full as much as the whole had 
done at firſt.” —_ irn 


Te1s ingenious author accuſes many of his countrymen of 
having begun this work with ſeeming reſolution, and of having 
carried it on for ſome time with aſſiduity, but before they had 
brought it to perfection, they flagged, and for want of ſteadi- 
neſs and a little longer perſeverance, loſt their money, their 
labour, and all their proſpects. At the ſame time he proves to 
a demonſtration, from exact and minute calculations, the great 
advantages of Vineyards, notwithſtanding the great expence 
the Romans were at in buildings, incloſures, workmen and 
magnificent works, and brings his own Vineyards, which were 
well known, as proofs of all he had ſaid. 


I sHALL take the liberty to conclude this introduction with a 
ſhort bur pretty deſcription of the Vine, which Cicero, in his 
beautiful tract upon old age, puts into the mouth of Cato, 


Tux Vine that naturally runs low, and cannot rear itſelf 
without a ſupport, is for this end provided with tendrils, by 
which, like ſo many hands, it lays hold on every thing it meets 
with, that may raiſe it, and by theſe aids it expands, and be- 
comes ſo luxuriant, that to prevent its running out into uſeleſs 
wood, the dreſſer is obliged to prune off its ſuperfluous wan- 
dring branches; after which from the ſtanding joints, in the 
enſuing ſpring, the little bud called the gem, puſhes out the 
new ſhoot, whereon the tender young Grape is formed; which, 
gradually ſwelling by nouriſhment from - the earth, is at firſt 
auſtere to the taſte, but guarded with leaves around, that it 
may neither want due warmth, nor ſuffer. by too ſcorching rays, - 
1t ripens by the Sun's enlivening beams, and ay de- 
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licious ſweetneſs and beautiful form, that equally pleaſe both the 
taſte and eye; and then enriches the world with that noble liquor, 
the advantages of which I need not name, Yet it is not the ſenſe 
of theſe, nor of all the advantages of huſbandry, that fo nearly 
affect us, as the pleaſure | find in their culture alone; ſuch as 
ranging the Vines and their ſupporting perches in exact and 
even rows, in.arching and binding their tops, lopping off the 
woody and barren, and training the fruitful branches to ſupply 
every vacancy, and then contemplating the beauty and. order 
with the proceſs of nature in the whole. 


. Of the planting and management of the Vine. 


Tas firſt thing neceſſary to a good Vineyard is a proper plot The pro- 
or piece of ground, Its ſituation ſhould be high and dry, free fe- 1 | 
from ſprings and a wet ſpewy ſoil. Its aſpect or front ſhould be „ineyard. 

toward the ſouth and ſouth-eaſt. Though the ground be not a 
hill, yet if be high, open and airy, and gradually aſcends to- 
wards the ſouth or touth-eaſt, it will do very Well. If it be a 
fruitful hill, it will do better. But if it be a mountain, with a 
rich ſoil, it will be beſt of all; for the higher the Vineyard, 

the richer the Wine. | 


Tus ſoil moſt natural to a Vineyard, and ſuch. as produces 
the ſweereſt Grapes, and the richeſt ſtrongeſt Wine, is a rich 
mould mixed with iand.. The newer and freſher the .ground, 
the better; ſuch a ſoil may be found on a riſing ground and on 
ſome hills, but very ſeldom on the ſides of mountains; for here 
the ſoil is generally ſtiff and clayey, ſo ordered by Providence, 
as being leis ſubject to be waſhed away by hard rains; but this 
Riff ſoil on the ſide of mountains, differs greatly from clay 
grounds below; the winds and air, and the Sun's heat fo dry, 
and warm it, that it becomes a proper bed for Vines, and ren- 
ders them. both prolific and productive of the richeſt Wines. 


A Ric warm ſoil mixed with gravel, or a ſandy mould in- 

terſperied with large ſtones, or with ſmall looſe rocks, are alſo. 

very proper for a Vineyard. Rocks and ſtones, if the ſoil _ be: 

good, warm and dry, are no diſadvantage to Vines. On the. 
| _ contrary, 
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contrary they reflect great heat to the fruit, and thereby con- 
tribute towards perfecting the Wine, eſpecially if they are on 
riſing ground, on the declivity of a hill, or on the fide of a 
mountain. It is true, they are attended with ſome inconveni- 
ences. It is more difficult to keep ſuch a Vineyard clean, to 
ſtake it well, to range the Vines in proper order, and regular 
form, to dung the ground, and to gather in the Vintage. But, 
then, theſe rocks and ſtones will make a good, cloſe, ſtrong 
and laſting fence. On the ſides of hills and mountains they 

are abſolute neceſſary to. make low rough walls along the lower 

ſide of the Vines, to preſerve the good ſoil from waſhing away. 
They ſerve alſo to keep the ground moiſt in hot dry times, 
when, but for them, the ſoil would be parch'd up along ſuch 
ſteep grounds. In ſhort, there would be no ſuch thing as rai- 
ſing Vmeyards on ſuch grounds, were it not for racks and 

| ſtones. For as it is neceflary to keep the ſoil looſe and mel- 
low, it would all waſh away. with hard rains, if not prevented 
by forming a kind of rough wall of ſtones along the lower ſide 
of each row of Vines. - Again, tuch lands are cheap, being un- 
[ . fit for other purpoſes and generally yielding lite timber or 
graſs. They may therefore be purchaſed by poor people, who 
could not afford to go to the price of good land. Laſtly, theſe 
[ ſteep hills and mountains always yield the richeſt Wines, the 
| value and price of which will compeniate for any extraordinary 
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| labour, 

. ; 
| The Ir the ground be worn and out of heart, it muſt be renew- 
22 to eq, and helped with dung, with freſh mould, with creek mud, 
N 


| 

| 

| nured. With the rich ſoil, that lodges along the ſides of brooks or ri- 
| vers, or that ſettles in low places at the foot of hills or moun- 
"1 tains, or by foddering cattle and ſheep upon it with good 
| ftore of ftraw, ſalt hay, or corn-ſtalks, &c. or by penning 
ſuch cattle upon it and ploughing all under as deep as may be, 
| till all be made ſufficiently rich, or by any other method, that 
| ſhall beſt ſuit the owner. 


| Ir your ground be ſtiff, it may be mended by good 
| ſtore of ſand, aſhes, ſoot, the rubbiſh and morter of old 
| 


| | buildings, well pounded, eſpecially if tuch morter * of 
| TED F lime 
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lime and ſand, by the duſt and ſmall coal of coal kilns, and 
the earth, that they are covered with when they are burnt, ſea 
ſand or fine gravel, and ſtore of fowl's dung and ſheep's 
dung, or the old dung of neat cattle. . 


Arx your ground is brought into eart, and has And well 
been deep ploughed or dug and well harrowed, ſo as to be fenced: 
jr mellow, it muſt be well ſecured with a good cloſe fence, 

uch as is fit to turn rambling boys, as well as cattle and hogs, 

for on this depeads the ſucceſs of the whole. 


Tux next ſtep to be taken, is to provide a ſufficient ſtock of Method of 
Vine Cuttings, not only enough to plant the Vineyard, but a — 
ſmall nurſery too. If theſe cannot be had all at once, begin to 1 
lay up a year or two beforehand, and plant them in your nur- 
ſery in even rows, at four inches diſtance, and the rows three 
feet aſunder, chat they may be howed and kept clean; and 
ſcatter ſome ſhort ſtraw and chaff along between the rows to 
keep the ground moiſt and the weeds down. Let the ground 
of your nurſcry be in good heart, but by no means ſo rich, as 
the ſoil of your Vineyard; if it is, when the plants are re- 
moved into the Vineyard, they will pine and dwindle, and 
ſeldom flouriſh and become fruitful. The reaſon of planting 
the cuttings ſo cloſe in the nurſery is, to prevent their ſhootin 
their roots too far into the ground, which would render them 
very difficult to take up without damaging the root, and more 
tedious to plant out. 


Bx not over fond of planting various ſorts of Vines in your AVineyard 

Vineyard, if you mean to a good Wine. The moſt ex- o”_ "ou 
. . ave too 

perienced Vignerons ſay, that-Grapes of one fort make the mans ſorts 

beſt Wine ; that if they are mixed, they hurt the Wine, by of Vines. 

keeping it conſtantly upon the fret, by means of their different 

fermentations, Be that as it may, I ſhould recommend this 

practice for reaſons, that operate more ſtrongly with me, which 

are, that the more ſimple and pure Wine is, the more perfect 

it is in kind. Three different Wines may be all good in kind 

and very agreeable, whilſt diſtinct, but when mixed together 

become quite the reverſe, and the whole is ſpoiled. If my 
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Vineyard contained ane acre of ground, F ſhould chooſe to have 
but two ſorts of Grapes in it, if I meant to make a profit of it 
by ſelling the Wine; it it contained two. acres, I would have 
four ſorts in it; and if it contained three or four acres, I ſhould 
not chooſe more, But if it contained fix, eight or ten acres, 
perhaps I might incline to have a greater variety; but then I 
ſhould prefer thoſe kinds that make the beſt Wines and ſuch as 
do not come in at the ſame time, from whence 1 ſhould rea 
many advantages. . Firſt I ſhould not be overhurried in the 
time of Vintage, nor run the riſque of having ſome ſpoil upon 
my hands, whilſt I was making up the reſt ; again, if a ſeaſon. 
proved unfavourable, and ſome were cut off by the inclemen- 
cy of the weather, others, that were later ripe, might eſcape 
the injury. It is certainly beſt to plant each fort in a diſtinct 
quarter by itſelf, if we mean to avoid confuſion, and to reap 
every advantage. Wok E ef | 


®, 


2 Tux next thing to be conſidered is the quality of the Vines 
u 


the diffe- to be made choice of. This muſt be limited, and adapted to 
rent cli- the climate, where the Vineyard is planted. The moſt hardy 
mates in and earlieſt ripe, will beſt ſuit the moſt northern colonies, I 
2 mean thoſe of New-Hampſhire, Boſton, Rhode-Ifland and 
merica. Connecticut. As to thoſe countries, that lie ſtill farther north, 
they are not yet ſufficiently cleared and open for the purpoſe. 

The Vines proper for theſe countries are, 


1. The black Auvernat, , The white Muſcadine, 
2. The black Orleans, (The Mufcadell, 
3. The blue Cluſter, © 2» ) The Melie Blanc, 

r 4. The Miller Grape, oo 2 ®Y The white Morillon, 
The black Hamburgh, Fg f The white Auvernat, 
The red Hamburgh, © #5 >. The grey Auvernat. 


ALL theſe are ripe early in September. 


ALL the foregoing ſorts will do very well for the three bread. 
colonies, . viz. New-York, New. Jerſey, | Pennſylvania, and 
the three lower Counties; I mean. tor the clear and open parts 

of theſe countries; to which may be added the following ſorts, 
| | which 
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which I recommend by way of tryal, they being more tender, 
but ripen in September; they ſhould have the wurden birth 
in the Vineyard. 

The Chaſiilas Blanc, called The red Frontiniac, 


the Royal Muſcadine, The black Liſbon, 
The Malvois or Malmſey, The white Liſbon,  __ N 
The grey Frontiniac, | The Chaſſelas Noir. | 


Alx the foregoing ſorts will do very well for the colonies of 
Maryland, Virginia, and North-Carolina, to which I ſhall 
add the following forts, and recommend them tor tryal, but 
then they muſt have a warm place. 


The white Frontiniac, _ The black Damaſk, 


The malmſey Muſcat,  , The Chicanti of Italy, which 
Theclarer Grape of Burdeaux, makes a rich Wine much 
The white Oporto, admired in Italy, 


The black Oporto, 


All the abovementioned forts will do well in South-Caro- 
lina, and in the colonies ſtill farther ſouth. To which 1 ſhall 
add the following ſorts, as being ſtill more tender and later 
ripe. | | 


The raiſin Muſcat, The white Muſcat of Alexan- 
The Alicant and Malaga dria, | 
Raiſin Grape, Ihe gros Noir of Spain, 
The red Muſcat of Alexan- The St. Peter's Grape. 
dria, | 


Ix many parts of Virginia, North and South-Carolina, and 
in Georgia, the ſoil is chiefly a hot dry ſand, and what 
ſtrength nature afforded has been exhauſted by tobacco, In- 
dian corn, rice, &c, However theſe grounds, where they lie 
near to rivers and creeks, may eaſily be recruited ; for theſt 
rivers abound with rich mud, which 1s the beſt kind of manure 
for ſuch lands, and it would be no great expence to procure a 
ſufficient quantity of it to cover a piece of ground large enough 
for a * eſpecially if i 1 be conſidered, what a e of 
2 ands 


| 
| 
| 
| 


The parts 
of a Vine 
proper for 
cuttings 

do plant. 
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hands the gentlemen of theſe countries have, who might be 


employed at ſuch times, when other buſineſs is not very ur- 


ent : But then this mud muſt lie ſome time upon the ground, 
Before it be mixed with the ſoil, at leaſt a ſummer and a win- 
ter; for at firſt it will bake very hard, and be very crude; but 
the winds, dews, rains and froſts, with the help of the Sun, 
will ſweeten, mellow, and bring it into a proper temper. Then 
it mult be equally ſpread and well mixed with the ſoil. Thus 


may the-Jand be recruited, and kept in good heart, from time 


to time, and from a barren uſeleſs piece of ground, it may be- 
come profitable both to the owner and his country. 


Tux nature and quality of the vines being conſidered and 
made choice of to ſuit the country you live in, the next thing 
neceflary to be known is, how to make choice of ſuch parts 
of a Vine, for cuttings to plant, às may be moſt likely to grow 
and flouriſh, and alſo to produce healthy and fruitful Vines, 


on which the ſucceſs and profits of a Vineyard very much de- 


pend. Know then, that all parts of a Vine are not equally 


good and fit for plants. If you have it in your choice, avoid 


all branches, that have not born fruit, all ſuckers, nephews, 
lateral and ſecondary branches, and eſpecially the long run- 
ning barren branches. Theſe different ſorts ſeldom produce 
fruitful Vines. Chooſe, therefore, your cu:tings from the 
teeming part of the Vine, from among thoſe branches that 
were ſet apart for bearing fruit; and among thefe,” chooſe ſuch 
as are ſhort jointed, and have been moſt fruitful the laſt 
ſummer, ſo ſhall you be ſure to have fruitful and thrifty Vines. 
Let them be cut down cluſe to the old wood; for here the 
wood is ripeſt and moſt firm. The upper part of the ſame 
branch is leſs ripe, and more looſe and ſpungy, and more apt 
to fail, and very ſeldom makes {o firm and laſting a Vine. 
However, where Vines are ſearce, and men have not theſe 
advantages in their power, they muſt do the beſt-they can; 
Theſe branches muft be trimmed and cleared from the nephews 
and the lateral or ſecondary branches; but in doing this, great 


care muſt be taken not to wound the buds or eyes, which a 
_ careleſs hand is very apt to do. If the bud be bruiſed with 


"the back of-the knife, ſo that the cotton, that lies under the 


thin 
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hin bark, that covers the bud, and is wiſely intended to pre- 
ſerve it from the injuries of the weather, be rubbed off, the 
bud will periſh. Therefore as the buds lie cloſe to theſe late- 
ral branches, and are in ſo much danger of being wounded, 
it is beſt and ſafeſt to cut the branches off, a little above the 
height of the bud, that the little ſtump or ſtub left behind 
may be above the top of the bud, fo ſhall the eye be left ſe- 
cure, and run no riſque of being blinded. 


Tusk branches being thus trimmed remain whole and at 1% 2 


full length ' till the next April, which in the northern colonies, 
is the beſt time for planting. They ſhould be ſeparated 


from the mother plant, ſometime in September, or as 


ſoon as the Vintage 1s over, that being the beſt time for 


cuttings, 


the trimming of Vines, becauſe the wounds which the mo- 


thers receive are healed ,up, and ſecurely. cloſed from the 
ſeverity of the winter, ſeaſon. - If this work be left *till Fe- 
bruary or March, the parent ſuffers by her freſh wounds, 
in long rains, fleets a! froſts that follow; or if the vea- 
ther be favourable, ſhe grows faint and exhauſted by exceſs 
of bleeding, and her eyes are, drowned in her own blood. 


Tax beſt. way. I have found for preſerving the cuttings And. 2 
t 0 
preſerving 


: ; : them over 
corner of your Vineyard or Garden, the fence being good and the winter. 


through the winter, and which I therefore recommend tor a 
general practice, is as follows. At or near the north weſt 


cloſe, let a ſmall trench be dug five or ſix inches deep and 
wide, and ſo long as may contain all your branches. In this 
plant them thick and cloſe, with the but ends down, and fill 


up the trench, as you go, with the ground, that came out of 


it, and preſs it down well with your hand, all about the bot- 
tom of your branches; let the dirt riſe two or three inches 
above the ſurface of the ground, to prevent the water from 
ſettling about the Vines, which would rot them. Between 
every ſort, drive down two ſtakes and fix a label to one of 


them to diſtinguiſh the Vines from each other by their proper. 
names. Before you plant your Vines in this manner, drive. 
down two or more crotches, according to the quantity of Vines, , 
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at about three feet from the trench, and parallel with it, upon 
which poles are laid, to ſupport the upper part of the branches 
about twelve or fifteen inches from the ground. Thus they 
all lie ſloping without touching the ground, which preſerves 
them from growing mouldy and from rotting. The Vines 
then are covered with ſtraw, laid lengthways upon them up 
and down a little beyond the trench, ſo that the water is car- 
ried off beyond the foot of the Vines by this ftraw roof; and 
yet the ſtraw muſt not be laid on too thick, leaſt it continue 
ith moiſt too long, and occafion mouldineſs. Acroſs the top, a 
pole is laid, and acroſs the bottom, and faſtened down to pre- 
vent the ſtraw from blowing away. Thus they remain 'til 
ſpring. IM e | 


Time of Ix the beginning of April when you are ready for planting, 
planing. the weather being moderate and calm, the froſt out of the 
ground, and nature teeming with treſh vegitation, then cut 
your branches for planting. If one cutting from every branch 
be ſufficient for your purpoſe, then cut the lower part about 
Wn twelve or fourteen inches long. But as it is moſt likely, that 
| you will not be ſo lucky, as to have enough of thefe, then do 
| what neceſlity requires, and make two or three cuttings of 
every branch, not leſs than a foot long; and having a trench 
1 made ready, place them in it cloſe together, the but or lower 
| end down, and cover them up with earth to the upper eye till 
you are ready to plant, carefully placing every fort by them- 
ſelves, with a label denoting the kind. This direction is cal- 
_— culated for the three 'bread colonies. The more northern 
Ii! colonies will be a month later, and the more ſouthern colonies 
= will be at leaſt a month, ſome two months earlier; they muſt 
| conduct themſelves accordingly. To theſe laſt colonies, 1 
would recommend the cuttings to be longer, that they may be 
planted deeper, the better to preſerve the Vines from exceſſive 
hears and droughts. | 
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Manner of Your ground as I ſaid before being well manured and 
preparing brought into good heart if old, or being naturally rich if new, 
the and having been, at leaſt twice, deep ploughed and well 
ground, harrowed the ſummer before, in the tall of the year it muſt be 

| deep 
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deep ploughed the third time, and always acroſs the hill or 

riſing ground, and let it he rough jult as it is ploughed, all. 
winter, which will greatly prevent waſhing, and the Froſts will \ 
mellow it and prepare it the better for vegetation, 


In the ſpring of the year, as ſoon as the ground is dry, let it 
be well harrowed both ways, witha ſharp iron tooth harrow and 
laid down ſmooth and even; and take this caution along with 
vou, which I now give once for all, never to meddle with the 
ground of your Vineyard whenit is wet, or even moiſt at top, nay, . 
I would have you avoid as much as poſſible, walking in it at 
ſuch a time. Your own experience will ſoon teachyou, the rea- 
fon of this caution, For you will find that, the lighter and: 
more open and looſe the foil of a Vineyard is kept, the more 
the Vines will flouriſh, and the more fruitful they will prove. 


Wurx your ground is in proper order, provide a ſmall ſtake And of lay. 
of four feet long for every. Vine; and begin to lay out your 8 ut 
Vineyard in the moſt regular manner the nature and ſhape of 
the ground will admit of. -If you mean to plough and harrow 
your Vineyard, with a ſmall fingle horſe. plough and a ſmall 
corn harrow, you mult leave a border of ten or twelve feet on 
each ſide of every ſquare, to turn your horſe upon, leaſt he 
tramples upon and deſtroys the outſide Vines. There will be 

no need of ſuch borders along the upper or lower fide of the 
ſquares, unleſs you choole it for regularity's ſake ; becauſe 
your Vineyard ſhould never be ploughed up and down hill, but 
tranſverſely, unleſs you mean to have it gullied, and the rich 
foil waſh'd away by hard rains. | 


Taz following method of laying out a Vineyard, I think is 
as eaſy, as regular and as expeditious as any, for a long ſquare 
or a four ſquare piece of ground. Your ſquares being laid 
out, and having concluded how far your Vines. ſhall ſtand 
every way from one another, in which every man is to pleaſe 
himſelf; you ſtretch a line of a proper length, and ſtitch ſmall 
pieces ot red, blue, green or any other coloured cloth at ſuch. 
diſtance from each other as you mean to plant your Vines, I 
will ſuppoſe eight feet, becauſe upon the moſt. mature delibe- 
ration, I think that the beſt diſtance for Vines to ſtand at in 
this country, as I ſhall afterwards ſhew.more fully, Tas. 
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Tre line being ready, ſtretch it along the head or upper part 
of your ſquare, ſo that a rag appears at each corner. Then 
drive down a ſtake at every rag: This done, move your line 
down to the lower ſide of the ſquare, which is oppoſite to the 


. firſt, and ſtretch your line along that, having a rag at each 


corner, and drive down a ſtake atevery rag : Then turn your 
line the other way up and down, and faſten your line to the 
upper and to the lower outſide ſtakes, ſo that a rag be at each 
ſtake, and drive down a ſtake at every rag, and ſo go on from 
ſtake to ſtake,” till the whole be compleated. If you have 
been careful not to diſturb or move the line, when you drove 
down the ſtakes, and have driven them all on the ſame fide of 
the line, your ſquare will be uniform, and the ſtakes, near the 
ground, will range exactly every way. 


Tr your Vineyard be large enough to divide into four, ſix, 
eight ſquares, or more, according to the different ſorts of 


. Grapes you deſign to have in it, and you are not pinched for 


room, you will find it very convenient on many accounts to 
have croſs walks of twelve feet, between the ſquares, not only 
to turn upon when ploughing, but for carting in of dung, and 
placing it handily for dunging the Vines, which will be a great 
{ſaving of labour, beſides being attended with many other 
advantages. 


Method of Havinc ſtaked your ground, which ought to be done when 
planting it is dry, becauſe it will fave you a great deal of labour, in 


the cut- 
tings. 


mak ing it looſe and mellow again; and having as many Vine 
cuttings as you can plant in half .a day, ſoaking in rich dung 


water, in a pail, which ſerves beſt to keep the plants upright, 


the but ends being down, dig holes at every ſtake larger or 
ſmaller, according to your own fantaſie and judgment: For it 
matters not, ſo they are deep enough to contain the plant. 
But here I muſt clear up a point, which has led many people 
into miſtakes and rendered this work more tedious, and that is 
the throwing into the holes, in which the 'Vines are planted, 
rich mould mixed with old dung, thinking that this muſt be 
a great advantage to the Vine. This is a great miſtake. For 
As ſoon as the Vine ſhoots it roots, beyond this rich mixture, 
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er, the roots, at it were; recoil and ſhrink back at a coldneſs 
and poverty, they had not been uſed to, and the vegitation 1s 


— and the plant dwindles into poverty and barreneſs; 
And 1 


if you examine the plant at bottom, you will find that in- 
ſtead of extending its roots to their uſual length, it has ſhot 
out a great number of ſmall fibres like threads, which ex- 
tend no farther than the good mould, and theſe being quite 


inſufficient to anſwer the demands of nature, the plant periſhes, 


or remains in an inactive and baxren ſtate, Whereas, had the Vine 
been planted in the common ſoil at firſt, it would have met 
with no alteration, no ſudden change to check its growth. 
This ſhews that the ſoil ſhould be well mixed; and let me tell 

ou once for all, that the Vine delights in a warm, comforta- 
ble, fruitful ſoil; but proves unfruitful and periſhes in a ſoil 
cold and barren, Yer a foil may be too rich, or made too 
rank by dung, and this extreme is alſo to be avoided. But to 
return to planting our Vines, the holes being dug according 
to your mind, plant your Vine, ſetting the foot forward from 
the ſtake, and bend it alittle, without cracking the bark, and 
bring it gently up againſt the ſtake, ſo that one eye only re- 
mains above the ſurface of the ground. Let not the eye touch 
the ſtake, but look from it. Then mixing the ground well 
together, throw it in and preſs it gently about he Vine, till 
the hole is almoſt full, and throw the reſt in lightly, without 
preſſing, ſo that it may riſe up to the eye of the Vine, which 
ought to be about two inches above the common ſurface, By 
this means, the Vine will be preſerved from drying winds and 


the hot Sun, till it begins to grow. Some place four or five. 


paving ſtones about the foot of the Vine, not ſo cloſe but that 
the roots may ſhoot out between them, and rheſe they ſay, and 
I think with reaſon, condenſe the air in hot dry ſeaſons, and 
nouriſh the Vine with moiſture, and cool and refreſh it when 
parched with exceſſive heats, In the northern colonies, the 
Vines ſhould be planted on the ſouth ſide of the ſtakes, for the 
ſake of the Sun: In the ſouthern colonies, they ſhould be 
planted on the north fide to avoid too great heat. The upper 
eye only ſhould ſhoot out branches, from which the head of 
the Vine is formed, If alam ſhould riſe from 5 4g 
a whic 


into the common ſoil, which is many degrees poorer and cold- 
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greatly in the winter 


in their ſtead, out of your nurſery ;. ſo ſhall you have a healthy, 
flouriſhing and well conſtituted Vineyard. 1 
= 
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which ſometimes is the caſe, the ſooner they are removed the 
better, theſe are called ſuckers, and very much exhauſt the 


Vine. And thus you proceed till all be finiſhed. 


 Waen your Vines are all planted, if you have any cuttings 
remaining, plant them in a nurſery or along the north fide of 
your ſtakes, for you will have occaſion for them, as many 
of your Vines will miſcarry, and the : ſooner their places are 
ſupplyed the better. If ſome of your Vines do not ſhoot till 
July, do not give them up, they may grow notwithſtanding. 
I have had many, that have not ſhot till Auguſt, and yet have 
done well, And here let me tell you that, the filling up all the 
vacancies, where the Vines have failed or miſcarried, is abſo- 
lutely neceſſary to be done as ſoon as poſlible, either the fall 
after the Vines were planted, with plants, if you have any 
grown in your nurſery, which are beſt planted as ſoon as the 
eaf is fallen; or the next ſpring, with cuttings, which is the 
beſt ſeaſon for planting them; for the latter having no root ſuffer 
9 and if planted in the fall, moſt of 
them periſh. If the vacancies ſhould by any means be neglec- 
ted for three or four years. ou will find it very difficult to raiſe 
thrifty and flouriſhing V. nes in ſuch places afterward; becauſe 
by this time, the neighbouring Vines have ſhot their roots all 
round the ſpot, where the young Vine is to be planted, and 


will ſo draw away the nouriſhment, and entangle the ſmall ten- 


der roots, that firſt ſhoot from it, that it will not be able to 


| ſhoot forward and flouriſh... Some, for this reaſon, plant two | 


cuttings in a hole, leaſt one ſhould miſcarry. To this the chief 
objection is, that hereby the regularity and uniformity-of your 
Vineyard is hurt, many of the Vines ſtanding out of rank and 
file. For a well regulated Vineyard reſembles a fine regiment 
under proper and exact diſcipline.” If ſome of your Vines prove 
weak the firſt ſummer, and do not recover ſtrength the ſecond 
ſummer, though manured and cultivated well, root them out, 
for they very ſeldom are worth raiſing; and plant healthy Vines 


** 


By 
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By this time you ſee the neceſſity of having a ſupply of 
young Vines from a nurſery, a circumſtance that is by no 
means to be neglected. 


I digging up the plants from your nurſery, be careful to 
take them up without wounding or bruiſing the roots, and 
having a pail or ſmall tub, half full of rich dung water, put 
the plants, with the roots down, into that, ſo ſhall they be 
preſerved from the Sun and drying winds, which would ſoon 
parch and dry up theſe young tender roots and kill the Vine. 


When you have dug up about a dozen or 23 plants, then 


proceed to planting, which muſt be done in the following man- 
ner. Vour holes being dug deep enough and ſufficiently wide, 
for the roots to be ſpread in at full length, throw in ſome looſe 
earth, and ſpread it over the bottom of the hole, and fix in 


your plant near the ſtake, ſo high that the little branches riſe 


an inch or two above the ſurface of the ground. The roots, 
you will perceive, for the moſt part grow in rows, one above 
another. The upper roots of all, which are called the day 
roots, muſt be cut away; the under roots of all muſt then be 
ſpread at full length, and cover'd with earth, then the next 
muſt be ſerved in the ſame manner, and ſo on till all be regu- 


larly extended and covered. This is purſuing of nature, which 


in theſe caſes, is generally the beſt director. So ſhall the earth 
be well ſettled about the roots, and the Vines in the ſprin 

will grow and flouriſh, as if they had not been moved or A. 
planted. If a ſervant, or even a gardener be left to manage 
this work, they will be apt, as I have often ſeen, to ſet the 
plant in the hole, in a careleſs manner, with all the roots 
Fuddled together, and ſo cover it with earth. This is ſo con- 
trary to the order of nature, and to common ſenſe, that the dif- 
ference is plainly ſeen without farther explanation; and indeed 


moſt of the miſcarriages in life are owing to inattention and 


cCareleſsnęeſs. 


Your Vines being all planted as above directed, and the 
Vine cuttings, with-one eye only above ground, and that al- 
moſt covered with light earth, to preſerve them from ſuffering 


with heat and from drying winds till they begin to grows this 
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upper bud only will ſhoot out branches, and the lower ones 
will throw out roots: And this 1s much better than to have 


two or three buds above ground, and branches growing from 


them all, which only ſerve to weaken the Vine, and to hinder 
the torming of a good head, which is the firſt and chief point 
to be gained and well ſecured. + $34, of WOE” 
Ws now proceed to the management of the Vine in its in- 
fant ſtate, upon which will very much depend the ſucceſs of 


* 


your Vineyard. | 

Tuxxx are but two ways of forming and managing of Vines 
to advantage for Vineyards, by ſtakes, or eſpaliers. In ancient 
times, it was common for Vines to be wedded to trees, and 
they had the poplar, the aſh, or the elm for their companions 
and ſupports, but men ſoon diſcovered the great inconveniency 
ot following nature in this reſpect. They found, that th 
trees were difficult to raiſe in high dry grounds, where Vines 
were proper to be planted ; that when they did grow, their 
roots were very much in the way of the Vines, and of working 
the land, and alſo drew away too much of the ſtrength of the 
ground; and they mounted the fruit ſo high, that it became 
very difficult and took up a great deal of time to gather it, 
for which reaſons this method has long been laid aſide, As for 
wall fruit, the Vines that are fixed to walls muſt be managed 
in the ſame manner, as thoſe which are deſigned for eſpaliers, 
that is, the head of the Vine is at firſt formed about three feet 
from the ground. But this I ſhall. particularly explain, when 


I treat of the management of Vines for eſpaliers. I ſhall begin 


then with the proper culture of Vines that are defigned for 
ſtakes. . 


Ix this caſe the head of the Vine is formed near the ſurface 
of the ground, as I have already more than once obſerved; 


and this method is now generally practiſed throughout Wine 


countries, and indeed it is the only method proper for coun- 
tries, where the froſts in winter are ſo hard as to hurt Vines, 
by which means the next year's crop is deſtroyed. There is 
no way to prevent this, but by covering the Vines in 3 

| whict 
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which cannot well be done, when Vines are fixed upon frames 


or eſpaliers, without 


great difficulty and labour, as well as 
danger to the Vine. | . n | 


7; Fur firſt ſummer after the Vine is planted, you have no- 8 


_ to do, bur to tie up the little branches to the ſtakes with 
a 10TT 

inches long, which will ſave them from being torn off by hard 
winds, which would endanger the Vine. Beſides they grow 
the ſtronger and the better for it, and are out of the way of the 
hoe, the uhh and the harrow. You are alſoto keep the ground 
clean and free from weeds and graſs ; for they are great ene- 
mies to Vines, If the ground be kept mellow and looſe, your 
Vines will grow and flouriſh the better. If you have any litter, 
ſhort ſtraw and chaff, the ſhives of broken hemp or flax, the 
chaff of flax ſeed, the duſt and chaff of buckwheat, and the 
ſtraw trod fine with horſes when it is dry, any or all of theſe 
| ſpread over your Vineyard after it is hoed or ploughed and har- 
rowed, will keep down the graſs and weeds, keep the ground 
moiſt and light, and will greatly preſerve the good foil from 
waſhing away. If this be done the firſt three or four years, it 
will greatly forward the Vines, bring the ground into | 
heart, and finely prepare it to produce good crops, by keep- 
ing it looſe, airy and light, in which Vines greatly delight. 


— 


ummer 
ul 


culture 


band, as ſoon as they are grown about a foot or fifteen ob as 


Ix the month of September, when the leaf begins to wither Fall culture. 
and fall off, which is the beſt time for trimming, of Vines, as the firſt 


I have already obſerved, cut down all the branches, to one * 


good bud each, and always remember that the lowermoſt bud 
next the old wood, is called the deadeye, and is never reckoned 
among the. good buds. When your Vines are. thus trimmed, 
let a careful hand take away the dirt from the foot of the Vine, 
about four inches down, and cut away all the upper roots that 


appear above' that depth. Theſe are called day roots, and 


muſt be taken away every fall, the firſt three years. The beſt 
way is, not to cut them off cloſe to the body of the Vine, but 
about a ſtraw's breadth from it, ſo ſhall they not be fo apt 
to grow again. 'Theſe upper or day roots greatly weaken the 
Vine, and hinder the lower roots. 5 


om extending themſelves, 


* 
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and from firmly fixing themſelves below, on which greatly 
depend the ſtrength, firmneſs and durableneſs of the Vine, 
and alſo its fruitfulneſs. Beſides by theſe roots running deep, 
the Vine is preſerved from periſhing in long tedious droughts. 
Loet the foot of the Vine be left open, after the day roots are 
cut away, that it may dry and harden, till the hard froſts come. 
Then the holes are to be filled again, and the head of the Vine 
covered with chaff and ſhort ſtraw mixed, or with bog hay, or 
ſalt hay, or with horſe litter, that is free from dung and grafs 
ſeeds; for theſe ſhould be carefully kept out of a Vineyard, 
which will ſave the labour of rooting out the graſs that would 
ſpring from them. Some cover the head of the Vine with the 
ound when they fill up the holes; but this is wrong, 
it greatly endangers; the Vine, as I have found by expe- 
rience, for I have loſt many of them by this management, 
before I diſcovered the danger. The ground, in warm rains, 
moulds. and rots the Vine. For the ſame reaſon, ſuffer no 
dung to be among the ſtraw, hay, or horſe litter, with which 
you cover your Vines. The heat of the dung, in warm rains 
or muggy warm weather, will mould and-roFthem ; the cool- 
er and dryer they are kept, the better. I have told you be- 
fore, and I now repeat it, (becauſe it is a work that muſt by no 
means be neglected,) when you trim your Vines, if you find 
that any of them have miſcarried, which is very common, plant 
others in their room immediately, if you have any plants of 
the ſame ſort growing in your nurſery; if not, then do not 
delay to provide cuttings of the ſame kind, and preſerve them 
till ſpring, as you were before directed, and plant them in the 
vacant places, that your Vineyard may be full and compleat 
as ſoon as poſſible, ſo ſhall it grow and flouriſh the better. 


— Tux ſecond ſummer you will find more branches ſhootin 
culture from the heads of your Vines, than did the firſt ſummer; job. 
the ſecond here the ſkill of a Vigneron is neceſſary for forming the head of 
year- a Vine in the beſt manner. Let the ſhoots grow, till they are 

ten or twelve inches long, then chooſe eight, that are ſhort 
. Jointed and much of a ſize, thit grow on all ſides of the Vine, 
and with your finger ſtrike off all the reſt. If any one branch 
among the whole number, appears much more thrifty 2 | 
7 | $7 "300 | the 
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the reſt, you may perhaps be tempted to ſave it; but let not 
your eye {pare it. It will only prove a thief and a robber. 
It will draw to itſelf the chief nouriſhment of the Vine, and 
ſtarve the reſt of the branches, and after all will bear but little 
fruit. The ſhort jointed branches, prove the beſt bearers, and 
theſe ſtanding on all ſides of the head, preferve the Vine in full 
ſtrength and vigor. For this reaſon the rounder the head of 
the Vine is formed, the better. If the branches be ſuffered to 
gro from one ſide ofthe head, the other fide ſuffers greatly, 
and is apt to-periſh. - 7 11 ot : 
_ Tis year there ſhould be two ſtakes to a Vine, one on each 
ſide, to faſten the branches to, by. this means they-are ſpread 
at a diſtance from each other, and grow the ſtronger and bet- 
ter; the Sun, air, and winds come to every part; the wood 
ripens well, and the buds fill, and they are the better prepared 
to become fruitful in due time. Whereas, when they are 
huddled altogether, and faſtened up to one ſtake, they ſuffer 
greatly for want of the Sun and air to dry them after rains, 
miſts and heavy dews; and in cloſe muggy weather, they will 
mildew and rot. Let therefore the branches be tied up 
ſingly to the ſtakes on each ſide, with a ſoft band, as ſoon as 
they are long enough, leaſt they be torn off by hard winds, 
which would ruin the Vine. I need not tell you again, that 
your Vineyard is always to be kept clean and free from weeds 
and graſs; and the dryer the ground is, and the hotter the 
weather, the more effectually they are deſtroyed, by hoeing, 
ploughing and harrowing. But remember never to meddle 
with your ground when it is wet, you do more hurt than good. 


Tunis ſecond ſummer. your main branches ſhould be ſuffered 
to grow about five feet long, and then the ends of them muſt 
be nipped off, in order to curb them, to keep them within 
proper bounds, and to hinder them from growing wild. The 
lateral or ſecondary, branches ſhould: be nipped off at the end, 
when they are about a foot long, the nephews alſo ſhould-be nip- 
ped off when they are about ſix inches long. This is much bet- 
ter, than the taking all theſe ſmaller branches clean away, 
which is the practice of ſome, who are more nice * 

1 | or 
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For I have found, by experience, that, when theſe ſecondary 
branches are clean taken away, the main branches ſuffer ; they 
grow flat, and appear diſtorted ; which plainly ſhews, that na- 
ture 1s deprived of ſomething, that 1s eſſentially neceſſary to her 
well being. It is quite neceſſary to nip off the ends of the 
main branches, when they are grown about five feet , 
They grow the larger and ſtronger, the wood ripens the better, 
the lower buds are well filled, and better prepared for the 
bearing of fruit. Beſides it teaches the Vines to become recon- 
ciled to a low and humble ſtate, it curbs their pride and am- 
bition, which is always to climb and mount up above every 
thing that is near them, and educates them to bear fruit with- 
in your reach. Some time after the tops of the main branches 
are nipped off, they will ſhoot out a ſecond time, and then 
they generally throw out, from near the end,. two branches in- 
ſtead of one; ſo prone is the Vine to ſhoot and extend itſelf, 
theſe alſo muſt be nipped off; at the ſame time the lateral or 
ſecondary. branches muſt be looked to and nipped off, if any of 
them are ſhooting out anew. N 


The fall Ix the fall of the year, as ſoon as the leaf begins to wither 
culture and fall off, which happens earlier or later, according to the 
the ſecond eather, cut the branches down again to one good bud each, 
Vea. and take away the earth round the heads of the Vines, as be- 
fore directed, and cut away the day roots, and manage them 
Juſt in the ſame manner as you did the fall before. Now as 
ſome of your forward Vines will bear fruit the third year from 
the planting, which is the next year, and as it is natural for 

you to deſire fruit, and eſpecially to know what fort of fruit, 
and how good, your different Vines will bear; to ſatisfy your 
curioſity, I would adviſe you to ſet aſide to or three at moſt, 
of each ſort of your moſt thriving Vines for that purpoſe, and 
inſtead of cutting down all their branches to one bud each, 
like the reſt, leave two branches on each of theſe Vines, with 
two or three good buds each, which will ſhew ſome fruit to 
your ſatis faction. But be perfuaded to prevent the reſt from 
bearing fruit till the fourth year, and the weaker Vines till the 
fitch year, and your Vineyard will make you ample ſatisfaction, 
for this piece of ſelf denial. For it greatly weakens a _ to 

| ear 
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bear fruit when ſo young; and however fond moſt men may 
be of their Vines bearing much fruit, the overbearing of Vines, 
is allowed on all hands, to hurt them greatly. To prevent 
which, in Wine countries, where it is common to leaſe out 
Vineyards to huſbandmen, whom they call Vignerons, they 
have very ſtrict laws, obliging them to leave four, ſix, or eight 
bearing branches on a Vine, according to the age of the Vine- 
yard, the ſtrength of the Vines, and the goodneſs of the ſoil, 
and according to the cuſtom of different countries where good 


Wines are held in repute, to prevent their hurting the Vines, 


and the reputation of their Wines. Theſe Vignerons are like- 
wiſe obliged, after three fruitful years, if ſo many happen ſuc- 
ceſſively, to let their Vineyards reſt one year without bearings 
fruit, that they may have time to recruit and gather freſh 
ſtrength. | * tit 


Tux third ſummer you are to manage your Vines in the 
ſame manner you did the ſecond, tying up all the branches to 
the ſtakes, one above another; only of thoſe Vines that are to 
bear fruit, the fruit bearing branches ſhould be tied up above 
the reſt, that the fruit may have the benefit of the Sun, the 
air and winds, all Which are neceſſary, and conſpire to bring 
the fruit to maturity ; and this ſhould always be the practice. 
This year a third ſtake is provided, which in the ſpring is drove 
down juſt on the north fide of the Vine, upon a line with the 
reſt, for order fake, To this ſtake the branches that bear fruit, 
there being but few of them, will be beſt faſtened, becauſe 
there will be the more room for the branches of reſerve, which 
are to bear fruit the next year, to be diſtinctly faſtened to the 
| fide ſtakes. Theſe branches of reſerve are now of great im- 


portance to the owner, as the next crop will depend upon the 


right management of them. They are, therefore, to be care- 
fully tied up at proper diſtances, to che fille ſtakes, that they 
may grow well, that the wood may ripen, and that the buds 
may be well filled. When they are grown about five feet long, 
the ends muſt be nipped off, the lateral branches kept ſhort, 
and the nephews reſtrained, if the; grow too long, ſo ſhall the 
main branches appear-full and round, and in a natural, healthy 
and flouriſhing ſtate; whereas, if they-are all tied op one 
e ä a take, 
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take, as is the practice with ſome people, the wood remains 
green and ſpungy, and does not ripen, the buds do not fill 
well; and where the band is, all the branches mill dew and 
rot; which plainly ſhews the badneſs of ſuch management. 
As to the few Vines that bear fruit this ſummer, let the fruit 
bearing branches be nipped off five joints above the fruit, and 
let the ſide branches and nephews be kept ſhort as above di- 
reed; ſo. ſhall the fruit come to perfection. 


Fall culture Ty the fall of this third ſummer, preſerve two of the beſt ſhort 
the third Jointed branches of reſerve, one on each ſide of the head of the 
ear. Vine, for bearing fruit the next year: The reſt cut down to 

one good bud each. If ſome of your Vines be very ſtrong and 
flouriſhing, you may preſerve four branches for bearing fruit, 
but by no means more, one on each quarter of the Vine, ſo 
ſhall they bear fruit the better. As to the branches on the 
few Vines, that bore fruit this year, they muſt. be cut down to 
one good bud each; for the ſame branch muſt never be ſuffered 
to bear fruit two years running, unleſs you fall ſhort of 
branches of reſerve, in that caſe you muſt do what neceſſit 
requires, and let the old branch bear a ſecond time, but they 
ſeldom or never bear ſo large cluſters, nor ſo fair fruit. On 
theſe Vines, that bore fruit this year, not above two branches 
on each, ſhould be kept for bearing fruit the next year, {0 
ſhall you preſerve their ſtrength. from being exhauſted when 
| young; they will laſt the longer, and bear fruit the more 

: plentifully hereafter. The reſt of the management is the ſame 

” with that of the laſt year; only ſome time in the latter end of 
November or ſomewhat later, if the hard- weather keeps off, a 
ſmall long trench on each {ide of the Vine, is dug with a hoe, 
and the branches that are kept for bearing fruit, are laid down 

gently into them, without forcing them, ſo as to crack them, 

or ſplit the bark, or ſtrain the wood too hard, and muſt be co- 
vered over with the earth. If any part appears above-ground, 
it muſt be well covered with ſtraw, bog or ſalt hay, and indeed 
if the whole that are buried were alſo covered in the ſame man- 
ner, with ſtraw, &c. it would be beſt ; for the branches bein 

of an elaſtic nature, they are very apt, upon the thawing ot the 
graund,, to riſe with their backs above the. ground, and remain 


<xpoled, 
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expoſed to the weather, ſo that your crop may be loſt notwith- 
ſtanding your trouble, which a rin Nh of ſtraw or hay 


will prevent. If any of them ſhould be ſo ſtiff and ſtubborn as 
not to bend down, then bind ſtraw round them and the ſtake. 


In the ſpring of the fourth year, the branches that have Culture of 


been preſerved for bearing fruir, muſt be carefully trained up 
to the fide ſtakes, the higher the better; and the branches 
that ſhoot out from the head this ſpring, which are called 
branches of reſerve, and are deſigned to bear fruit the next 
ſucceeding year, muſt be tied up to the ſtakes below the fruit 
bearing branches, and one or two to the middle ſtake, if there 
is room, for often times the fruit bearing branches, occupy 
the middle as well as the fide ſtakes, and eſpecially in a plen- 
tiful year. The management of the Vine in its bearing ſtate, 
calls for a cloſe and particular attention. Some gentlemen, 
and thoſe who have written beſt upon this ſubject, recommend 
the taking away all the lateral or ſecondary branches and the 
nephews, cloſe to the body of the fruit bearing branch, and to 
leave only the main leaves of that branch, thinking, by this 
method, that all the nouriſhment of the Vine is thrown into 
the fruit, They alſo order the top of the branch to be taken 
off, within three joints of the uppermoſt cluſter of Grapes, 
Others again are for following nature, and ſuffer all the 
branches ro extend themſelves as they will. Theſe I look up- 
on to be, two extremes, and think that a middle way, is every 
way beſt, moſt rational and ſafeſt. The lateral branches, the 
leaves and nephews are ſuppoſed by naturaliſts to draw off and 
perſpire the crude and thin juices and to hinder them from en- 
tering and ſpoiling the fruit, and alſo ſerve as lungs for reſpi- 
ration; the circulation of the air through all the parts being 
neceſſary to vegetation, and for bringing the fruit to perfect 
maturity. + That this is ſo, or how it is, I am not ſo well ac- 
quainted with the operations of nature, as to determine; but 
this I know, that when theſe ſmaller branches are taken clean 
away, the main branches inſtead of growing round, full and 
plump, which is their natural ſtate, become broad, flat and 


diſtorted, and have an unnatural appearance. Beſides theſe 


branches, when kept within proper bounds, ſerve to ſhade the 
ah T 2 | fruit 
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fruit from the ſcorching rays of the Sun, and to ſcreen them 
from violent winds, from hail and beating rains, from damps 

and fogs. and cold nights dews, which are all injurious to the 
fruit, as well as the cold dry north-eaſt winds, and the cold 
driving north-eaſt ſtorms. But let not this lead us into the 
other extreme, for if the Vine be left to herſelf, and all be ſuf- 
fered to grow, ſhe will run wild, and ruin all by her own ex- 
ceſs. This is the method of managing Vines when the head 
is formed near the ground, which is now practiſed in moſt Vine 
countries in Vineyards, AN ſome parts of France, where 
they are ſtill fond of eſpaliers,) and this method muſt be con- 
tinued as long as the Vines laſt, which moſt writers do affirm, 
will be above a hundred years. As to the management of Vines 
in gardens, againſt walls, and for forming of ſhady. places, and 
many other ways to pleaſe the humour and - phantaſy of the 
Kone 0 that 1s not to be regarded, it has no relation to Vine- 
yards. | | 


A new me- HERE I would propoſe a new method of managing Vines, 
e the heads of which are formed near the ground, by way of 
and fm. trial; I have not yet made the experiment, if it ſhould anſwer, 
ing the it would ſave a good deal of trouble, and be more ſecure 
heads pro- againſt the ſeverities of the weather; I have been told that it 
2240 for js the practice of ſome to cut all the branches down, and to 

truſt to new ſhoots for bearing of fruit; and I have read the 
ſame account in a treatiſe publiſhed by James Mortimer, Eſq, 
Fellow of the Royal Society, in the year-1707, but theſe ac- 
counts are ſo vague, ſo general . and; ſuperficial, - without 
entering minutely into any particulars, that I could have no 
dependence upon them ; nor could any man form a judgement 
of the manner of doing it. However from thence I have 
taken the hint, and ſhall now propoſe a method which may be 
worthy of trial. In the fall of the third year of the Vine's 
age, inſtead of ſaving two or four branches for bearing fruit, 
cut dowa theſe to two buds each, and the reſt cut down to 
one bud each; the upper. buds of theſe branches that have 
two buds, are deſigned to bear fruit, this next year, the lower 
buds and the buds of all the reſt are deſigned for- fruit the 
year after, and therefore if any fruit ſhould appear upon them, 


they 
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they muſt be taken away as ſoon as the cluſters appear; in the 
tall of the fourth year, cut all the branches that have born fruit 
clean away, and leave thoſe that did not bear fruit; and then 
according to the ſtrength of the Vine, cut as many ot theſe 
down to two buds, as you think your Vine ought to bear, 
and cut the reſt down to one bud, always remembring that 
the branches that have- but one bud, and the under bud of 
thoſe that have two,. are to bear no fruit. When your Vines 
come to. be ſtrong and able to bear it, cut down all the 
branches to. two buds,. and then you will have 7 bearin 
branches in one year, which are quite enough for t tes! 
Vines ; however if you have a mind to ſtrain your Vines, and 
to try now much they will bear, you may then cut as many 
branches as you think fit down to three buds, two of which 
may bear fruit, while the under buds are kept for branches of 
reſerve. In the fall, all the fruit bearing branches are cut 
clean away. If this method ſhould ſucceed to your mind, and 
you think it preferable to the method firſt laid down, I mean 
that of preſerving branches of reſerve to be laid down and 
covered in winter, which is the German method, and the ge- 
neral practice of the Rhine, &c. then in order to bring your 
older Vines into this method, cut down the fruit bearing 
branches to one bud the firſt year, and the branches of reſerve 
you may cut down to two or three buds each, as you think. 
your Vines are able to bear it. In this you form your judg- 
ment, from the ſtrength of your Vine, the goodneſs of your 
ſoil, the diſtance of your Vines from one another, and the 

uantity of fruit they have born the three preceeding years: 
br Vines, as well as men, muſt have time to reſt and recruit, 
if you mean them to laſt, and to return to their work with 
vigour. | | 


Nov for the covering of theſe Vines in the winter ſeaſon, I 
would adviſe a handful of ſoft hay, that is free from graſs- 
ſeeds, to be laid on the head of the Vine, and a light box 
made of rough cedar boards, or of pine, (which any ſervant 
may make, only let the top piece cover the whole,) be put 
over the head, which will be a. ſafe and ſufficient covering. 
Otherwiſe a ſmall ſheaf of ſtraw, bound well round the 1 
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and the bottom brought handſomely all round the head of the 
Vine, and ſecured by a band from blowing open, will do very 
well. The Vines ſhould not be covered till hard weather is rea- 
dy to ſet in, and they ſhould be dry when covered. | 


General BxTrORE I proceed to the management of Vines for the 
directions frame or eſpalier, it will be neceffary to acquaint you with 
ſome things of a general nature, which you will find worthy 
of notice. le 17 A cer 


5 About When Vines are trimed in the fall, which they ought to 
triming be as ſoon as the Vintage is over, or as ſoon as the leaf withers 
and falls off, they ſeldom bleed, and never ſo as to hurt them. 
If Vines have been neglected and not trimed in the fall, and 
this work muſt be done in the ſpring, let it be done in Fe- 
bruary, if good weather happens, or early in March. If it be 
done later, they will bleed too much, and endanger the crop. 
Searing the wound, as ſoon as it is made, with a hot iron; it 
is ſaid, and 1 think with reaſon, will prevent the bleeding. 
In triming, keep about two inches from the bud, or half way 
between bud and bud: ſo ſhall the upper bud that is left be 
free from danger. The rule is, to cut ſloping upward, on the 
oppoſite ſide to the bud, that the ſlope may carry off the tears 
from the eye, but I never found this any kind of ſecurity to 
the eyes below. If therefore ſearing every wound with a hot 
iron be thought too much trouble, the only remedy, beſides 
that, which I have yet been able ro diſcover, is, to waſh the 
branches that are wounded and bleed, and eſpecially the buds, 
with a rag dipped in warm water, without rouching the wound, 
which in 8 or 10 days will ſtop of itſelf ; the liquor forming a 
ſtiff jelley upon the wound, like coagulated blood, and drying 
by degrees, heals up the wound. The waſhing muſt be de- 
ferred till they have done bleeding. Unleſs this is done, the 
eyes below will be in danger of being blinded, For ſo gluti- 
nous is the ſap, that it binds up the bud it reaches, ſo that the 
leaves cannot open and unfold at the time of vegetation. In 
cutting off large limbs from old Vines, it ſometimes happens 
that ants fall upon the pith, eat their way in, and make %s hol- 
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Jow, where the water ſettles and rots it. In this caſe the reme- 
dy is, to cut ſuch branches cloſe down to where it is ſolid and 
green, and it will bark over and heal. 


Ir is common for large buds to ſhoot out two or three The num- 


branches each. One only on each ſhould be ſuffered to grow; 


if you expect fruit on. them, be not in a hurry to ſtrike them Sa 
off, till you know which is moſt fruitful, and fave that. Vines qoula be 
that are cloſe planted in a Vineyard, cannot be expected to ſuffered to 
bear ſo much fruit, as ſingle Vines, or as thoſe that are plant - Stow. 


ed at a diſtance. '' Their roots are too much confined, ſo that 
they cannot gather nouriſhment in ſo ſmall a compaſs of 
ground, to ſupport and bring to perfection a large quantity of 


fruit; and this is a ſufficient reaſon. for reſtraining them, and 


for limiting the number of bearing branches, if you mean to 
make good Wine, to keep your Vines in full vigour and to 
preſerve them for many years. Beſides the deficiency is fully 
made up, by a greater number of Vines ; and the planting; 
them cloſe, enables you the better to keep them low and with- 
in proper bounds.. | 4 


Vines that bear black or red Grapes generally ſhoot forth a. 


greater number of branches, and more vigorous than thoſe that: 


bear white Grapes, and therefore the latter require more cau- 


tion in triming, and more care in the cultivation and ma- 
nagement of the ſoil, that it be kept clean and in good heart. 


Wurm Vines have been covered with earth during the win- Time of 


ter ſeaſon, let them not be uncovered in the ſpring, till the. 


drying day, that they may dry before night, for if they ſhould ſpring. 


ſreeze before they are dry, it would greatly hurt, if not ruin. 
the crop. 1 | 


Taz head of the Vine, properly. ſpeaking, -wlien it is form- Forming a 
ed near the ground, is compoſed of the but ends of the 
branches, that are cut down to one good bud each, which 


ought to be eight at leaſt in number. Theſe branches, the 


ſecond year of the Vine's growth, ſhoot. from the ſolid wood: 


chie fly, 


. * ; ing vines 
hard froſts are over, and then let it be done in a fair, warm, in the 
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«chiefly, and then is the critical time to prepare for forming u 
proper head to a Vine; therefore preſerve eight of the beſt 
ſhort jointed branches, that grow on all ſides of the ſtock, and 
much of a ſize, and theſe muſt be carefully tied up ſingly to 
the ſtakes, that the buds may fill well, and that the wood may 
ripen, on which greatly depends the future ſueceſs of your 
Vineyard, as this is the foundation of the whole. If more 
than eight branches have grown from the head, the reſt muſt 
be ſtruck off with the finger. It one of the branches outgrows 
the reſt and appears more flouriſhing, that in particular muſt 
be ſtruck off, For if ſuffered to grow, it will rob the reſt of 
their due proportion of nouriſhment, and ruin the Vine. Eight 
branches are ſufficient for a thrifty young Vine, four of which 
are intended for bearing fruit, hen that time comes, and the 
other four are deſigned for branches of reſerve. The third 
year, which is the firſt year of theVine*s*bearing,'the lowermoſt 
good bud on the bearing branches, will produce one or two 
cluſters of Grapes cach. The fourth year, two or three of the 
lJowermoſt buds will bear fruit, and after that five or ſix of the 
lower buds will bear fruit, but ſeldom more; ſo ſhall you have 
five or ſix branches, growing from each bearing branch, pro- 
ducing fruit, which makes twenty or four and twenty bearing 
branches upon one Vine, and each of theſe branches yieldin' 
two three or more cluſters, according to the fruitfulneſs of the 
year, and the due cultivation of your Vineyard. 


Nav if your Vines are well choſen, as I have directed, and 
properly cultivated, and your ſoil kept clean and well improv- 
ed, you ſhall, in a fruitful year, fee ſome of the ſeconda 
branches and even the tendrils bearing fruit. This happened 
to ſome of my Vines in the year 1767. I had four ſucceſſive 
crops hanging on ſeveral of my Vines at one and the ſame time, 
one under another, which I ſhewed to ſeveral gentlemen, who 
admired, and were ſurprized at ſuch a production: But I took 
away all but the firſt crop, leaſt my Vines might be too 'much 
weakened by over bearing. I mention this to ſhew what na- 
ture will do in a favourable year, under proper management. 
And here I muft remark, that the greater the Vintage, the 
better the Wine, but a meagre thin crop produces thin weak 
3 Wines, 
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Wines, which require dexterity and art to make them fit for 
uſe; but this I ſhall inſtruct you in, when 1 come to the 
making of Wine. | ts 


. In tranſplanting Vines or trees of any kind, I have by long 
experience found, that removing them in the fall, after the 
leaf is fallen, is much ſurer and fafer, than doing it in the 
fpring. For if trees are well ſtaked, ſo as to ſtand firm againſt 
hard winds, the ground will be ſo well packed about the roots, 
that they will grow in the ſpring, as if they had not been re- 
moved, and are in no danger, if a dry ſeaſon ſhould happen, 
efpecially if ſome horſe litter or old hay be thrown round them 
in the ſpring, ſo as not to touch the ſtem. Whereas if they 
are removed in the ſpring, and a drought ſucceeds, before the 
ground be well ſettled about the roots, many of them will 
miſcarry. Fs 


Tranf- 
planting 
vines, &C« 


As Vines are beſt planted upon 0 grounds to prevent To prevent 


too much wet, and as it is neceſſary to keep the ſoil looſe and 
mellow, it thereby becomes the more liable to waſhing away 
by hard rains, which muſt be a great injury to a Vineyard; 
now if by any means fo great an inconveniency might be avoid- 
ed, it would he a great point gained, and therefore it very 
well deſerves our attention: For it is no ſmall coſt and labour 
to renew the ſoil, that is ſometimes carried off by ſudden floods 
of rain. Thave tried ſeveral ways to prevent this evil, ſo as 
neither to injure the Vines, nor Ly the crop. The following 
method, where a perſon has the conveniency, I find to be the 
moſt effectual. Lay broad flat ſtones, not exceeding two 
inches in thickneſs, cloſe along the lower fide of the Vines, 
after the ground has been made looſe and mellow. Theſe 
ſtones being broad, and not very heavy, do not preſs hard- 
upon the roots of the Vines, nor pack the ground too cloſe. 
They reflect great heat up to the Vine and fruit, which helps 

to bring it to full maturity; they preſerve the ſoil from waſh- 

ing away, they keep the ground moiſt in the drieſt times, and 

hinder too much wet from penetrating down to the roots near 
the head of the Vine, which chicfly occaſions the burſting of 

the Grapes, when they are near ripe, after a ſhower of rain. Ta 

ITY U | prevent 
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of hills 
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prevent this evil, is one reaſon for cutting away the day roots, 
which extend themſelves along near the ſurface of the ground; 
But where ſuch flat ſtones are not eaſy to be had, I would re- 
commend ſhort ſtraw mixed with chaff, the ſhives of flax and 
hemp, the chaff of flax ſeed, which is alſo an excellent manure, 
old half rotted ſalt hay, or bog hay, free from att ſeeds, 
ſpread thin between the rows; Fit be ſpread thick, it keeps 
8 ground too long wet and cold in the {pring, which retards: 
or keeps back the growth of the Vines. Theſe I have expe- 
rienced to be profitable, and very much to hinder the ſoil from 
waſhing away. On the ſide of ſteep grounds, of hills and 
mountains, ſtones in proportion to the deſcent,. or logs of 
wood, where ſtones are not to be had, muſt be laid along the: 
lower fide of the Vines, to keep the ſoil from waſhing away, 
which otherwiſe it will do, to the great damage, if not the ruin 
of your Vineyard, and therefore when you begin a Vineyard, 
remember that this is one, and an eſſential part ot the coſt. 


The ſite of A VinztyarD will thrive the better, and the crops will be: 


A, vine 


yard. 


wiſe remain languid and weak. 


more ſure, if it be well ſcreened, by ſome good fence, buil - 
dings, mountain, or thick cops of wood at a ſmall diſtance, 
from thoſe points that lie to the north of the eaſt, and to the 


north of the north-weſt; the winds from thoſe quarters, in 


the ſpring of the year, being very unfriendly to Vines. But 
then a Vineyard ſhould be quite open to all the other points of: 
the compaſs. For Vines delight much in an open, clear, pure 
warm air, free from cold damps, fogs, miſts, and from con- 
denſed air, ariſing from bogs, ſwamps, and wet clay grounds, 
and from large tracts of neighbouring woods. The north · weit 


winds, indeed are rather -advantageous to a Vineyard: For 


although in America, they are extremely cold in winter, and 
occaſion ſevere. froſts, yet as the Vines are then covered, they 
do them no harm. Beſides thoſe winds are generally drying: 
and ſeldom bring wet; in the ſpring and ſummer they are al- 
ways cool, and I find by long experience that they are quite 
neceſſary, to brace-up, harden and confirm the leaves and ten- 
der new ſhot branches of all trees and yegetables, which other=. 


THERE... 
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Tuxkx are three ſeaſons when careful and experienced Vig- 
-nerons deny acceſs to their Vineyards, firſt when the ground - 
is wet, : becauſe then the weight of a man preſſes down and 
packs the earth too cloſe and hard upon the roots of the Vines. 
Secondly, when the Vines are in bloſſom, becauſe if they are 
then diſturbed by handling, ſhaking or rubbing againſt them, 
the farina or fine duſt that is formed on the bloſſom, which 
impregnates or gives life to the fruit, is ſhaken off and the 
fruit miſcarries. Thirdly, when the fruit grows ripe, becauſe 
the temptation is too ſtrong to withſtand, and people will 
pluck off the faireſt ripeſt Grapes, which Vignerons do ſay is 
an injury to the whole bunch; be that as it may, it certainly 
is a great injury to the owner, for the faireſtripeſt Grapes make 
the richeſt and fineſt flavoured Wines. 


I xo paſs on to the management of Vines upon eſpaliers : Method of 
But then you are to remember that, the training up of Vines S 
to theſe frames, is only fit for the ſouthern-or warmer climates, eſpalierec 
where the winter froſts are not ſo ſevere, as in our more nor- 
thern regions; for as they are to ſtand expoſed to all wea- 
thers, the germ or bud, from which the Grapes do ſpring, are 
apt to be chilled and deſtroyed by the ſeverity-of a ſharp ſea- 
ſon, and eſpecially by moiſt ficking ſnows freezing hard on 
the branches. | 


Tux firſt year the young Vines are trimmed and managed in Firſt year. 
the ſame manner you have been before directed. 


Tux ſecond year, when they always ſhoot forth a greater Second 
number of branches, is the time for making choice of the beſt Year. 
branches for ſtandards. Set apart, therefore, two of the beft 
ſhorr jointed branches, 'on each Vine, for that purpoſe, that 
you may be ſecure ot one, in caſe the other ſhould fail, as 
theſe branches when young, are ſubject to many accidents : 

So ſhall you ſtand a fair chance of having fruitful Vines; for all 

Vienerons well know, that Vines ſhoot forth more barren and 

unfruitful branches, than fruitful ones, therefore, as expe- 

rience hath taught them, they always ſet apart ſhort jointed Vw 

branches for bearers, becauſe theſe ſeldom fail yielding much i 
| U 2 | | fruit; {| 
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fruit; all the reſt of the branches you ſtrike off with your fin- 
er: Again, would you ſtill more effectually avoid barren 
ines, if you have it in your power, chooſe your Vine cuttings 
for planting, from fruitful. V ines; not only ſo, but chooſe 
fruit bearing branches, that grow from the teeming part of 
the Vine, that is as near the head and ſhoulders as poſfible, and 
then if you cultivate them well, you ſhall be ſure of having 
fruitful Vines; and this, let me tell you, is gaining a very 
grand and eſſential point : I have here repeated this inſtruction, 
that you may not neglect it, nor miſs ot ſo great an advantage. 


- Havine thus choſen two branches for ſtandards, train them: 
up as ſtrait as you can, one on each fide of the ſtake: When 
they are grown about fifteen inches long, bind them gently: 
with a ſoft band to the ſtake; for they are then yet very 
tender: And as they grow longer bind them a ſecond and 
a third time ; and when they are grown up to the top of the 
| ſtake, which muſt be five feet high, nip off the ends, and they 
will grow the thicker and ſtronger. When you have taken away 
the tops of the Vine ſhe will try to recover herſelf, and will 
ſhoot out two branches at the top inſtead of one; but theſe you 
muſt alſo nip off, and keep - ſhort,” but take away none of the 
lateral branches or nephews till you come to trim them in the- 
fall, only nip them off to keep them within proper bounds. In- 
the fall when the Vine leaves begin to wither. and fall, cut 
away one of theſe ſtandards from each Vine, cloſe to the ſtock, 
leaving ſuch as you beſt like, which is now out of danger, and 
trim away from her all the branches and nephews, and cut off 
her top within three feet and a half of the ground; leave four 
buds at the top, and cut off all the ends of the buds below 
them; all theſe wounds will be healed before the hard wea- 
ther comes on, which ſhould not be over ſevere where eſpaliers 
are uſed ; the two upper buds will be the arms of the Vine, 
the two lower buds will be the ſhoulders, and juſt under theſe 
the Vine is faſtened-to- the eſpaliers, and is called the head of 
the Vine. Now it requires the greateſt ſkill. of the moſt ex- 
perienced Vigneron to manage and cultivate Vines thus edu- 
_ cated and trained up to eſpaliers; and therefore they are more 
fit for gentlemen's gardens and the Vineyards of rich men, who; 
. F 2 pas Can. 
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ean-afford the expence of theſe frames, and to employ Vigne- 
rons to manage Vines in this manner, in order to obtain the 
richeſt Wines, than for common men and men of ſmall for- 


tunes, who muſt chiefly manage theſe affairs with their own 


hands, and for whoſe ſakes I have taken the pains to write 


this treatiſe 5 but that I may do honor to the rich and great, 


and ſhew them that reſpect, which I think due to their diſtinc- 


tion and high ſtations, I will proceed and give ſuch inſtructions 
as ſhall anſwer their expectations; but then I muſt beg leave to 


guard them againſt pretenders to this art, for there are pe- 


dants, and not a few, among Vine dreſſers, as well as among 
men of letters. The greateſt difficulty, as experienced Vig- 
nerons know, is ſo to manage a Vine, as to keep her within 
the height and compaſs of a. frame, and yet to cauſe her to bear 


fruit plentifully. 


Tux third ſummer the eſpaliers being regularly ſet up fix 
feet high, in a line with the Vines, the poſts being of ſome 


| - laſting wood as of red cedar, locuſt or of mulberry, which are 
cheapeſt in the end, or for want of thefe, of good thrifty cheſ- 
nut, that is not worm eaten; and being firmly fixed in the 
ground, in the middle ſpace between Vine and Vine, and the 
rails, being four in height, well nailed to the poſts, andplaced 
on the north fide of the Vines, the lowermoſt about three feet 
from the ground, or juſt below the lowermoſt bud on the Vine,, 


the Vine muſt be faſtened with a ſoft yet ſtrong band to a ſtake 


firmly fixed down near the foot of the Vine, and faſtened to 
the frame, near the lower rail, the four buds. riſing above it. 


When theſe buds ſhoot forth their branches, they muſt be regu- 


larly trained up to the rails above, and faſtened to them with: 
a ſoft band; as ſoon as they are long enough to reach the firſt _ 
above them, they mult be faſtened to that, and fo to the next, 
Kc. as they grow; and this muſt be done by a careful hand, 
becauſe theſe branches, at firſt, are very tender; if they 
fhould be neglected, till they are grown longer before they are 
tied, they will be in great danger of being torn off by hard 
winds, to the great damage of the Vine. When the branches: 
are grown up to the top of the frame, the ends muſt be nipped 
off even with it, and when from the tops they ſhoot forth again, 


. | they. 
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1they muſt again be nipped off and” kept down even with the 
frame, and this not ſo much for beauty and order ſake, but 
that they may be properly educated and taught to -be humble 
and keep within the limits aſſigned them. The lateral branches 
and nephews alſo muſt be kept within proper bounds and not 
ſuffered to grow too long, for ſome of thele ' ſide branches will 
ſteal away to a great length, and rob the Vine of her ſtrength. 
If any fruitſhould appear this third year, which may happen, 
let it be taken away, as ſoon as it appears, and your ſelt-de- 
nial ſhall be . amply rewarded the ſucceeding year; For it 
greatly weakens a Vine to bear fruit ſo young. Beſides not 
only the durableneſs, but the fruitfulneſs of Vines, very much 
depends upon the proper culture of them when young. 


In the fall of this third year, the lateral branches and ne- 
phews mult be carefully cut away from the main branches, ſo 
as not to hurt, or rub-againſt the lower buds, with the back 
of the knife, which is frequently done, by cutting off the 
branches too near the germ or bud. For if the thin bark, that 
covers the bud, be rubbed off, under which is a ſoft warm gar- 
ment of cotton, to preſerve it from violent colds, the wet gets 
in, freezes and deſtroys the germ. The four main branches, 

that ſprung from the four buds, muſt now be cut down to two 
ood buds each; the lower bud, next the old wood is never 
ooked upon as a good bud, it is called a dead eye, or barren 
bud ; becauſe it bears no fruit, at leaſt not the firſt year of its 
growth: And yet notwithſtanding you will be obliged ſome- 
times to make uſe ot it, as I ſhall preſently ſhew. In cuttin 
off the main branches, cut ſlanting upward, ſo that the nooks 
appears in the ſhape of the nail of a man's finger, and let the 
ſlope be on the oppoſite fide of the bud, that if it ſhould 
weep, the tears may drop free of the bud; this is the rule, 
but I have given my opinion on this precept before, to which 
I refer you. In cutting, approach not too near the bud, that 
is left, but keep at two inches diſtance from it, leaſt you en- 
danger it, by letting in the cold air and wet upon it, before 
the wound can heal. | | | 
| | TRE 
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Tux chief point, in managing theſe Vines, is, the providing 
Branches of reſerve for recruiting-the arms in ſuch manner, as 
to confine the Vine within the compaſs of your frame; for if 
you raiſe new arms from the old ones, your Vine will ſoon out- 
ſhoot the frame. You muſt, therefore, ſeek for new arms 
trom the ſhoulders : It a branch grows in a proper place, any 
where between the arms and the head, and happens to be 
broken, clip it into a thumb, that is, cut it down to two or 
three good buds, as ſoon as you diſcover it, and this is called 
a keeper, and very well ſupplies the- place of a branch of re- 
ſerve. Sometimes you will be glad to make uſe of the half 
flarved branch, that ſprings from the dead eye beforemention-. 
ed; nay ſometimes you are drove to the neceſſity of nurſing 
up a ſmall bud of two leaves, or a knob or wart for that pur- 
poſe ; and when none of theſe are to be found, you muſt 
wound the Vine in a proper place, ſomewhere about the ſnoul- 
ders, wich a bodkin or ſharp: pointed inſtrument, in two or 
three places, from whence it is uſual for a branch to ſhoot, if 
it be done ſometime in the ſpring: But if all ſhould fail, you 
then will be obliged to raiſe your frame higher, and make uſe 
of ſome of the branches, that grow out of the arms, the 
nearer to the ſhoulders, the better: But if you have been 
drove to this neceſſity before, and your frame has been already 
raiſed to a ſuffieient height, there then remains no remedy but 
a deſperate one, ſince the diſeaſe is become deſperate, that is, 
to cut ſuch Vines down even with the ground, and from theſe - 
ſtumps freſh ſhoots will ſpring and bear ſome fruit, the ſecond. 

year after, if a proper choice be made: They muſt be cut 
when you trim your Vines. | 


Ir any fruit ſhould appear on any of the branches, that grow 
from the ſhoulders, which is often the caſe, let them be taken 
away as ſoon as they appear, for theſe being branches of re- 
ſerve, they are deſigned to bear fruit the ſucceeding year, the 
arms d6aly are to bear fruit the preſent year: Theſe directions 
will ſerve. for the fourth, the fifth, and the ſucceeding years. 


» 


Te the fall of this third year, I have above directed you to 
cut the four main branches, that grew from nn 
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«down to two good buds each, but this is deſigned far the 
ſtrong Vines only ; thoſe that are weak, muſt be cut down te 
one good bud, each branch, ſo ſhall they flouriſh and gather 
ſtrength the better, and if any fruit ſhauld appear on the weak 
Vines the fourth or even the fifth year, ſtrike them off as 
ſoon as. they appear, and they will | afterwards make you 
ample ſatis faction for this prudent management of them when 


young and weak; and once for all be perſuaded not to over- 


load young Vines with fruit ; if from a fondneſs to outdo your 
neighbour, you. run inte this error, your Vines will pine and 
be at a ſtznd, and will not recover for ſome years; and. then 


your neighbour, who has cultivated his Vines with more pru- 


dence and caution, will triumph in his turn, with greater 
reaſon, and with much greater adyantages. 3 


| Tux fourth year When you trim your Vines in the fall, you 
may cut the arms down to one good bud each, inſtead of 
taking them clean away, for the Vines being yet young and 


low, theſe two buds will in a manner become part of the 
ſhoulders, being ſo near them; theſe will bear fruit the next, 


which is the fifth year; and then you can ſave the two lower 
buds, that grew on the branches that ſprung from the ſhoulder, 
for branches of reſerve, by taking away the fruit as ſoon as 
they appear, and theſe will bear 5 the year after; ſo ſhall 
you have four branches bearing fruit the fifth year, which is 


quite ſufficient, 


THz, ſixth. year you may have three good buds on each 
branch for bearing fruit, and the ſeyenth, year you may have 
four buds on each branch, which will make eight bearing 
branches, which are thought by the beſt judges to be quite 
ſufficient for the ſtrongeſt Vines, if you mean to make good 
Wine; and to this number Vignerons are generally confined. 


Vruyxs that are deſigned for eſpaliers, muſt be planted: fur- 
ther aſunder than thoſe, that are intended for ſtakes; for as 
they riſe much higher with the ſtem, they require more nou- 
riſhment, and more room to extend their roots; ten feet is by 


no means too much: twelve would be better: Suetonius, 2 


learned 


L Þ - 

earned man, well known to men of letters; made this remark 
as he travelled through the Wine countries, that the farther 
Vines were planted from each other, the better he found the 


"One general rule is neceſſary to be laid down, in order to 
give young Vine-dreſſers, a clear idea of the nature and 
manner of triming Vines, which is very apt to puzzle young 
beginners; know then, that the young wood, that grew this 
year, mult be preſerved for bearing fruit the next year, and 


thoſe branches, that did not bear fruit, are better for the 


purpoſe, than thoſe that did bear fruit; and for this reaſon, 


you are above directed to ſtrike off, with ydur finger, the 


young cluſters, as ſoon as they appear, from thoſe branches, 
which you reſerve for bearing fruit the ſucceeding year. When 
I mention' a branch, I mean'a main branch of young wood, 
not a fide or lateral branch, that grows upon theſe young main 
branches. | Y | 


Wur the arms have born fruit, they are cut clean away in 


the fall of the vear, as ſoon as the Vintage is over, provided 
you have branches of reſerve, growing on the ſhoulders, to 
ſupply their places: But if you have been ſo unlucky, as to 
have failed in theſe, notwithſtanding all your attempts to pro- 
cure them; you muſt then do what neceſſity requires, and cut 
the arms down to two, three, or four good buds each, accord- 
ing to the ſtrength of the Vine; but then remember, not to 
ſuffer any fruit to grow on the branches, that ſpring from the 
lower bud on each old arm, theſe being now abſolutely neceſ- 
fary for branches of reſerve, in order to recruit the arms the 
next year. According to theſe rules you conſtantly proceed 
with Vines on eſpaliers. | 


As ſome of our ſouthern colonies have a hot ſandy foil, and Directions 


are ſubject to great heats and parching droughts, and thereby 
find it very difficult to raiſe and preſerve Vines, fo as to be- 
come fruitful ; I ſhall here offer ſome thoughts and directions, 
which I imagine moſt likely to ſucceed in theſe parching hot 
countries; as I moſt ſincerely wiſh comfort and happineſs to 
X : every 
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very colony on the continent, and that the whole may become 
as beneficial as: poſſible to the mother country. _ 1 


 FirsT then, I think it neceſſary to ſhade the young Vines 
the firſt two or three years, during the hot dry ſeaſons, by 
driving down firmly in the ground, branches of trees thick ſet 
with leaves, on the ſouth ſide of. the Vines; theſe are better 
than matts, or pieces of thatch work; as the air and winds can 
paſs more freely through them; it will alſo be neceſſary to 
water theſe young Vines twice a week, during the hot d 
ſeaſons, in the evening, that the water may have the whole 
night to ſoak down to the roots of the Vines to cool and refreſh. 
them; the branches, in theſe hot countries, ſhould not be 
tied up to ſtakes, but ſhould be ſuffered to run. on the ground 
to ſhade and keep it moiſt and cool, Theſe Vines muſt be 
trimed in the ſame manner, as thoſe which are deſigned for 
ſtakes, as ſoon as the leaf falls, or, the vintage is over. The 
third year inſtead of driving ſtakes down to faſten up the 
branches to them, let ſhort crotches be drove down about ſix 
foot aſunder, and pretty ſtrong poles laid acroſs upon them, 
fo, that they may lie about fourteen inches from the ground, 
and ſo near to each other, that the branches: ef the Vines may 
conveniently run upon the poles without dipping down and 
running upon the ground; if the ends of the Vines mould run: 
beyond the ſides 1 this bed of poles, they muſt be turned in 
and confined to their proper bed; becauſe it will be neceſſar 
to have a walk or path of two feet wide between bed and bed 
to regulate the Vines, to cut away the luxuriant ſuckers, that 
rob the Vine and the bearing bra ches of their due nouriſh- 
ment, to gather in the Vintage and to trim the Vines. 


Tunis bed of poles ſhould be ſo placed, as to extend three 
feet on each fide of the row of Vines, ſo that the rows of Vines 
ftanding eight feet aſunder, there will be a path of two feet 
between row and row for the neceſſary purpoſes before - men- 
tioned. Particular care muſt be taken, not to take away too 
many branches from theſe Vines, unleſs there ſhould happen 
an uncommon. wet ſeaſon, nor to keep them too ſhort, becauſe 
they are deſigned to ſhade the ground as much as poſſible, in 
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order to keep it cool and moiſt, which is neceſſary for che 


grown of the Vine, and for bringing the fruit to perfection; 
ut then in the beginning of Auguſt, or about a month before 
the different ſorts of fruits begin to grow ripe, each in their 


proper time, you ſhould take away the lateral branches and cut 


off the tops of the main branches, but this muſt be done, not 
all at once, but by degrees, ſome now, ſome then, and that 
according to the dryneſs or wetneſs of the ſeaſon, for this muſt 
be done to let in the Sun and the air, which, at this ſeaſon of 
the year, become neceſſary to bring the fruit to perfect matu- 
rity ; the wetter the ſeaſon, at this latter part of the ſummer, 
the more branches muſt be taken away and the ſhorter the 
main branches muſt be cut, and if neceſſary moſt of the leaves 


muſt alſo. be plucked off; the fruit will ripen the better, and 
make the richer Wine, and all this may be done without any. 


injury to the Vines. 


_ Here I would obſerve that the ſame management with 
regard to the thining the branches and the leaves at this ſeaſon 
of the year, is neceſſary for Vines that are faſtened to ſtakes or 
eſpaliers, in order to meliorate and haſten on the full ripeneſs 
of the fruit; and remember that the longer white Grapes hang 
on the Vines, even after they are ripe, if the ſeaſon. be dry, 


the richer Wine they make. But it is otherwiſe with the black 


Grapes; when they are full ripe, they muſt be gathered and 
made up into Wine, it not, they rot and dry away ſuddenly, 
and periſh in leſs than a week, 


F Tux Portugueſe form the head of the Vine near the ground, The Portu- 
gueſe me- 
thod of 
cultivating 
Vines. 


but whether through careleſſneſs, the love of eaſe, or the want 
of proper materials, I cannot determine, but they have a me- 
thod peculiar to themſelves of managing their Vines; they 
drive crotches into the ground, upon which they fix ſtrong 
poles, which lie about three feet from the ground, ſome more 
ſome leſs, according to the ſteepneſs of the hill, for their Vine- 
yards generally grow upon the ſides of hills and mountains. 
The branches of the Vines, when grown long enough, they 
throw over the poles and faſten them; they trim them and nip 


aff the ends of the branches according to art, and in the be. 


X 2 gining 


7 


K 6 .1ꝛ 


ginning of autumn, they cut away the lateral branches and 
nephe ws at different times and by degrees pluck away all ſu- 
perfluous leaves, fo that the fruit becomes much expoſed to 
the ſun, the air and winds, that they may arrive at full maturity. 
They then gather them, take away all the rotten and unripe 
fruit, throw them into the vat and tread them luſtily, ſinging 
all the while ſome Bachanalian ſongs, according to the Por- 
tugueſe dulneſs; and when they are ſufficiently trod, they take 
them out and preſs them as dry as they can; they then turn 
the huſks into the vat a ſecond time, and although they appear 
quite dry, yet they trample them over ſo long that the very 
hufks ſeem to diſſolve into Wine, this they preſs a ſecond time, 
and this is laid by for the richeſt Madeira Wine; which in 
other countries is daſhed with water and made into a thin Wine 
for common uſe. | 


Of dung- Ix you mean to have plenty of Grapes, your Vineyard muſt 
„aeg, be well dunged every three years, but hot dung muſt not be 
Vatas. thrown near the ſtock of the Vine 3 poor people who cannot 

come at ſo great a quantity of dung at a time, may dung one 
third of their Vineyard every year; I ſhall now take notice of 
the different ſoils and dungs that are beſt and fit forVineyards; 
a Vineyard planted on a piece of good ſtrong new ground 
needs no dung the firſt ſeven years. The beſt manure for a 
Vineyard is ſuch as is warm and free from graſs ſeeds, for graſs 
is a great enemy to Vines : FowPs dung of every kind, ex- 
cept water fowl ; ſoap aſhes, or other aſhes ſprinkled ' thinly 
between the rows of Vines but not too near them, for this 
_ manure is very hot and ſharp, and is beſt ſpread on the ground 
| in the fall, that it may mix wi: the foil and be properly tem- 

3 pered before the heat of the next ſummer comes on, otherwiſe 

| 

| 


it would burn up the plants, the rich ſoil that is waſhed down 
and ſettles along the ſides of brooks and rivers and in many 
| low places along roads and highways,- which poor and indul- 
5 trious people may eaſily come at; ſea ſand, mixed with com- 
[5 mon ſoil that might be taken up along the highways, would 
make an excellent manure z in ſhort, ſand of every kind mixed 
in large proportions with good ſoil, is very comforting to 
Vines, for thoſe Vines produce the ſweeteſt and richeſt Grapes, 
| and 
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and the ſtrongeſt and beſt flavoured Wines, that grow in rich 
ſandy ſoils : The morter of old buildings, that has been made 
of lime and ſand, pounded fine ; the duſt of charcoal, the ſmall 
coal and the earth that the coal kilns are covered with when 
burnt ; the ſoot of chimneys ; -the ſmall cinders and black dirt 
found about ſmith's ſhops, all theſe are excellent manure for 
loomy or clay grounds to warm, to open and to dry-them, and 
eſpecially if a large quantity of ſand be mixed with it; creek - 
mud, or the mud along the ſides of rivers thrown on in the 
fall, or thrown up and ſweetened all winter and laid on in the 
fpring, is a rich manure for ſandy lands, or for clay and loomy 
lands if mixed with a good quantity of ſand. All warm rich 
untried earth is excellent, ſo is ſtreet dirt of cities. Come we 
Now to what may be for the moſt part in every farmer's power 
to procure : And firſt it will be proper at certain ſeaſons of 
the year, when the graſs is free from ſeeds to pen his cattle 
and ſheep in ſome convenient place, where the dung will not 
waſh away, and as near to his Vineyard or houſe as may be; 
into this pen let him throw his ſtraw of all kinds, that is free 
from grals ſeeds, his buckwheat ſtraw, chaff and duſt, his old 
ſalt hay or bog bay; if he lives near to marſhes or ſalt mea- 
dows, let him cut good (tore of reed, when it is near ripe, 
thatch, courſe three ſquare and ſedge, let it be dried and 
brought into the pen; then let him get rich black ſoil, that 
ſettles in low places and the bottom of ponds, that are dry or 
partly dry in ſummer, and what ſettles along the ſides of brooks 
and rivers, and throw theſe in, let him get good ſtore of leaves 
of every kind, and throw all the ſoap ſuds, chamberlye, the 
blood of beaſts, pork and beef pickle, cyder and beer empty- 
ings, and greeſy diſh-water, the water that ſalt meat has 
been boiled in, all theſe contribute greatly to make very rich 
manure. 


Tus next beſt method for making good ſtore of manure is 

to throw molt or all of the above materials into a pretty large 

hog pen ; (if the hogs are fed with red clover, cut green, 

when it is about two thirds grown, and ſo on till the ſeed be 

grown but not ripe, this mowed twice or three times a day, 

and given to the hogs is an eaſy and cheap way of feeding jw 
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and will make a rich manure,) hogs will champ with their 
mouths and trample with their ſnarp pointed hoofs theſe ma- 
terials, and make them fine in a ſnort time, and by rooting, 
will ſo tumble and mix them together, that they will ſoon rot 
and make good ſtore of manure. Then again, if corn ſtalks, 
huſks and cobs, ſuch as the cattle do not eat, be thrown into 
a hollow place, where they may be wet, alſo the chaff of. flax- 
ſeed, the ſhives and hurls of flax and hemp, where they will 
rot in a year's time, theſe make a good manure. Here let 
me remark,” without giving offence to my dear coun- 
trymen, whoſe good I have always fludied, and whoſe intereſt . 
I would willingly promote, that with a little more induſtry and 
application, and ſome eaſy and proper contrivances, take the 
whole country in general, I am pretty certain, that ten times 
the manure.might be made and ſaved, that is made at preſent, 
and how much our old lands ſtand in need of it 3 every farmer 
very well .knows.z and give me leave farther to aſſert, that 
where a man has it in his power, and can employ a hand and 
teem altogether in cutting and bringing together as many of 
the above materials, as can conveniently be had, at the year's 
end, he would find him by much the moſt profitable employed 
of any man and teem upon his plantation: For I am clearly 
of opinion that, ten acres of land well manured, will produce 
a much greater profit to the owner than forty acres of common 
old lands as they are now managed; the whole charge of ma- 
nuring, tilling, and of the ſeed for ſowing, together with the 
fencing, reaping, threſhing, &c. being fairly calculated. For 
the ten acres will produce * good crops ſucceſſively, one of 
barley, then one of wheat, the next of oats, and the laſt of 
rye; and with a ſprinkling of dug, it may be laid down with 
red clover: The charge of ploughing for theſe four crops, 
amounts to no more than the charge for ploughing the forty 
acres for one crop, the expence of fencing the latter is much 
reater: The forty acres in the common way of working, lies 
fallow for three ſummers, and generally yields but very little 
graſs, the fourth ſummer it is ploughed again and yields no 
graſs at all; whereas on the plan propoſed, the ten acres in 
the fall after the wheat and the rye will yield plenty of graſs. 
Pardon this digreſſion, I hope it will not be altogether un- 
profitable. — OTE GRAPES 
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-» Grapts are a delicious fruit and very tempting to people of Of guard- 
every age and ſex, the rude and unthinking ſort will take all ing a 
advantages of your abſence or neglect at the time of the fruit's vineyard 
beginning to grow ripe, to rob and pilfer; ſuch therefore . 
muſt be carefully guarded againſt, by a good cloſe high fence 
without, and a ſmart watchful dog within, and eſpecially by 

the Vigneron's appearing now and then with a gun in his 

hand walking about his Vineyard in an evening, particularly 

when there are idle people without; this will effectually pre- 


vent any attempts, when they ſee what they apprehend to be 
ſo very dangerous. | 


Bur theſe are not the only enemies we have to fear and Frombirds. 
guard againſt, there are others which appear leſs formidable, 
and yet are full as deſtructive, namely birds: The Robins are 
very numerous, and devour abundance of Grapes; the beſt 
and moſt effectual method I ever diſcovered to get rid of theſe, 
was to deſtroy. their food, that ripens about the time that 
the Grapes do, which. conſiſts of wild cherries and poke berries 
chiefly; there are other ſmall berries which Robins feed upon, 
but they chiefly grow in ſwamp and wet places, which are now 
generally cleared and deſtroyed; One year I cut down all the 
wild cherry trees on my plantation, and rooted up all the poke 
buſhes, and not a robin appeared near my. Vineyard till all my 
Grapes were ripe and gathered; more than that, in order to 
fave my Engliſh cherries, I made my boys go through my or- 
chard twice when the robins had laid their eggs, and pull down 
their neſts, by this means they hatched their young ſo late, at 
which time they take away the fruit, that I. ſaved my crop of 
cherries, The Cat-bird and the Thrufh are not ſo numerous, and 
therefore they are apt to be overlooked, and eſpecially. as they 
give you a fine ſong for your fruit; bur they are both ſly, 
cunning and very artful thieves, and devour Grapes in great 
abundance, nothing that I have yet diſcovered, but a good 
gunner, will get the better of theſe :. But then again Waſps are From 
great enemies to Grapes, they. pierce them in ſeveral places, waſps. 
with their ſharp pointed bills, and that the faireſt, ripeſt and 
molt forward Grapes, which make the beſt Wine, theſe. rot or 
dry away, which is a great loſs to the owner; the beſt „ 
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have yet met with, to deſtroy theſe pernicious vermin; is | toy 
hang up phials here and there, along the outward rows of 
Vines, filled half tull of water well ſweetened with honey, mo- 
laſſes, or coarſe black ſugar, the mouth of the phial muſt be ſo 
wide as caſily to receive a waſp into it, and not much wider, 
the waſps ſoon find out the molaſſes by its ſcent, and getting 
into the. phial, are drowned in the ſweetened water; another 
way I have diſcovered, -which comes very near to the former, 
if it does not. exceed it, which is to cover flat wide earthen 
pans, all over the bottom with honey or molaſſes without wa- 
ter, if there be three or four of theſe pans placed at a good 
diſtance, the whole length of the Vineyard every waſp to 
lee ward, that is within ſmell of them, will come to the feaſt, 
they will ſoon ſo entangle themſelves in the molaſſes that, if 
you attend them, you may make it a deadly feaſt to almoſt all 
that come; when the wind comes from another quarter, place 
your pans along another part or ſide of your Vineyard, that 
10 the wind may blow from the Vineyard to the place, from 
whence you would draw the waſps, and ſo go round till you 
have deſtroyed them all. 


One circumſtance J have omitted with regard to birds, and 
that is, if poles be ſtuck up here and there, near that quarter 
where the birds harbour and have their haunt, and ſmall 

branches with three 'or four twigs on them, be faſtened to the 
top of the pole, and the twigs well daubed over with bird- 
lime, the birds will readily perch upon them, and will be fo 
entangled by the bird-lime that if they are ſuffered to continue 
upon them ſome time, if they then get away, they will hardly 
return again that ſeaſon: and as if they could communicate to 
each other their grievances and their dangers, few or none ot 
the jane ſpecies will come into the Vineyard that ſeaſon. 


Tux ſame grub, which is a ſhort ſmooth earth worm, that 
cuts off the Enghſh beans, &c. is very hurtful to young 
- Vines, often cuts off the choiceſt branches; if the earth were 
taken away round the foot of the Vine, about two inches 
down, and ſome tar and hog's lard, mixed in equal quantities, 
| * | Were 
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were daubed round that part of the Vine, I think, though I 
never have made the experiment, it would prevent the miſ- 
Chief. | | 


Vir Fretters alſo are often injurious to Vines; they are 
very {mall animalculz, or inſects, of what ſpecies, I have 
never examined, but they appear in great numbers, in mere 
cluſters, upon the young tender branches, upon the juice of 
which they feed ; the only remedy I know, 1s to take away 
the branch with them upoũ it, and ſo deſtroy them bodily ; 
but if the branch cannot be ſpared, they muſt be maſhed and 
rubbed off by a careful tender hand; if they are chiefly de- 
ſtroyed the firft'two or thtee years, they are not ſo numerous 
nor ſo troubleſome afterward. | 


IT is common with Gardeners and Vignerons, who cannot Nothing 
bear to fee a good piece of ground lie idle, to raiſe a crop of ſhould be 
cabbages, colliflowers or brocoli, between Vines when young, Planted 
This is very wrong and very injurious to Vineyards; for it not vines 
only cramps the growth of the Vines, but robs the foil of thoſe ; 
rich ſalts and ſulphureous oils, which are neceſſary to bring 
the fruit to perfection when the Vines begin to bear. The 
ſoil cannot be too freſh' for a Vineyard, provided it be not too 
rank, and therefore a freſh new ſoil, that has never been 
ploughed, at leaſt not in many years, 1s always recommended 
as molt proper for a Vineyard. A clean, light, warm, rich 
ſoil, that has a great mixture of ſand is beſt; a rank, heavy, 
ſtubborn ſoil is not good, it is apt to rot the Vines, unleſs it 
lies high along the ſouth and ſouth-eaſt ſides of hills and 
mountains, the dryneſs of the ſituation and the intenſe heat of 
the ſun greatly alter ſuch a ſoil, and meliorate it, they open, 
warm and ſweeten it, by drawing out its cold {our bitter na- 
ture, and render it fit for the richeſt productions, ſo that here 
the ftrongeſt and higheſt flavoured Wines are made. 


I nave already mentioned the planting of Vines at a proper Reaſons 
ditance, and in this T1 have exceeded the common diſtance for plant. 
POE in moſt Wine countries; and that for reaſons which .de 
all preſently aſſign e 

tha Prelentiy allign. | - tance of 

, | Y | WHEN 8 feet, 


Advan-. 
tages of 
ploughing. 


F 166 J 


© Wazn I firſt undertook a Vineyard, I'can without the leaſt 


ſpark of vanity ſay, I did it for the good of my country, and 


from a principle of love to mankind ; I conſidered that too 
many of the people of America were unhappily drawn. into 
great exceſſes in the uſe of diſtilled ſpirituous liquors, which 
ruin their conſtitutions, and ſoon render them unfit for the 
ſervice of God and their country, as well as for that of their 


own family and friends. Wine on the contrary is a more 


homogeneous liquor, more wholeſome and much better adapt- 
ed to the ſpirit and conſtitution. of man; and although men 
will run into exceſſes in the uſe of it, yet it works itſelf off 
better, and does not deſtroy the natural vital heat and animal 
fpirits, in ſo great a degree and in ſo ſudden a manner, as fiery 
diſtilled liquors do; for theſe reaſons I went on, and endea- 
voured to make myſelf maſter of the ſubject, and by many 
experiments to ſatisfy myſelf of the truth of things. I was 


determined not to take up with things upon truſt; for theſe 


things are generally conducted according to. the uſage and 


_ .. cuſtom of our forefathers, whoſe method we follow with the 


fame implicit faith, that too many do the religious tenets, 
cuſtoms and worſhip of their church, without examining into 
the nature, reaſonableneſs and ſoundneſs of them: But as 
reaſonable creatures and free agents, I think, we have a right 
to examine things, to ſearch into the nature and reaſon of 
them, and to judge and act for ourſelves ;| and ought: not 


to be tied down to arbitrary rules and rigid cuſtoms which 


have been laid down and eſtabliſhed in times of ignorance and 
ſuperſtition. To aſſume then a perfect liberty in planting of 
Vineyards and making of Wines, as well as in all other parts 
of huſbandry, I ſhall now proceed to give ſuch reaſons for 
planting Vines at a diſtance, as are obvious and clear to me 
from ſeveral experiments which I have made. If a Vineyard 
hes on a ſloping ground and is not too ſteep to plough, the 
Vines ſhould be planted eight feet from each other every way; 
the advantages of this manner of planting I think are many; 
with a ſingle horſe plough, having a foot fixed in the fore 
part of the beam, by way of gage, to prevent the plough from 


going ſo deep as to cut the roots of the Vines; a man with 
the help of a careful boy to ride and guide the horſe, the horſe 
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plough a full acre or more in a day, which is as much as ſix 
men will generally dig up with hoes, and is every way much 
better done, the furrows lying acroſs the deſcending ground, 
will very much prevent waſhing away by hard rains; the 
ground lies light hollow and looſe, by which means it readily 
receives all the benefit of the atmoſphere, the dews, the winds 
and night air, the miſts and ſoft deſcending rains, which meli- 
orate and impregnate it with nitre, volatile and fixed ſalts, and 
with oily and ſulphureous matter, fit for vegetation and the 


richeſt productions, and the ſun more effectually draws out 


the ſour and bitter nature of the ſoil, and by its genial heat 


prepares it for a plentiful production. After this requires 


no more culture for twelve or fourteen days time, or more, 
according to the weather, If a drought ſucceeds the ploughing, 
it will need no other ſtirring till rain comes, provided the 
ground turned up mellow and crumbly, which it will do if it 


was not wet when it was ploughed, which a judicious farmer 
will at all times carefully avoid, for nothing hurts a crop of 


any kind more than ploughing or harrowing grouad when it 1s 
wet; Columella ſays, that it renders the ground carious, and 
that it will not recover a proper tempet again that ſeaſon, and 
this I once found by woful experience, which effectually cured 
me of ſtirring ground when wet, for any culture whatever. 
I fay, that the ground will not want ftirring again till rain 
comes, unleſs by the help of great dews the weeds ſhould ap- 
pear, it muſt then be harrowed with a ſharp iron tooth harrow ; 
which the ſame man, boy and horſe can manage; the man it 
careful and diligent, can with eaſe harrow three acres a day, 
and if this be repeated three, four or five days, after every 
rain, or upon the firſt appearance of weeds, they may with 
rreat eaſe be kept down: All then that is to be done with the 
5 is, to keep the rows between the ploughings free from 
graſs and weeds, which are ſoon run over and the ground kept 
looſe and light, fo as to let in the air, which is of great ſervice 
to Vines; and the more mellow your ground the better it 
ſtands a drought ; when the Vines ſtand too near, the work 
mult be done altogether by hand; this requires many more 
hands, which is very expenſive, the work is tedious and al- 
| 1 Fa * N moſt 
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moft endleſs ; the careleſs hard working man often flrikes too 
deep and wounds or cuts off the roots, the lazy and indolent will 
not ſtrike deep enough, beſides, they all muſt trample down 
good part of what they dig, ſo that the ground cannot be left 
fo looſe and light as by ploughing. Again, when the rows are 
at a good diſtance, the Vines will not interlock nor ſhade one 
another, which is very pernieious, the wind and air will paſs 
freely through them, which are viry refreſhing, and greatly 
help forward the growth, ripeneſs, and ſweetneſs of the fruit; 
then the morning Sun, which is comforting and vivifying, will 
have free acceſs to every plant, will warm the ground, which 
grows cold by the abſence of the Sun, and by the night air; 
all will lie tairly open to the more exalted meridian Sun, which 
by its heat brings forward the fruit to full maturity. Again, 
when the rows are at a proper diftance each way, the roots of 
the Vines will not fo greatly interfere with each other; they 
will have more room to ſpread and extend themſelves, and collect 
more nouriſhinent and food for themſelves and their offspring. 
Vines of four and five years old extend their roots fix and eight 
feet from their ſtocks; as for the root that ſhoots downward, 
nature, for the preſervation of the plant from exceſſive 
droughts, darts them down fo far as to reach a moiſture below 
ſufficient to ſecure them trom periſhing. If then in four or 
five years they extend their roots ſo far, how muſt they inter- 
fere and rob each other, when they are planted near, and 
eſpecially when they grow old, their roots then are ſo inter- 
woven that they appear like a piece of net work; this, I think, 
ſhews, and plainly proves, that Vines planted three, four, 
five, or even fix feet apart, are quite too near, fo that the 
greatly hurt each other and cannot produce fo good Wine. 
Again, when Vines are planted at a proper diſtance, a wheel 
or a hand barrow may paſs freely through them, which will 
greatly facilitate the dunging of the ground and the gathering 
in of the Vintage; or a horſe with panniers on each fide, made 
flat on the ſide next his body, or a long ſquare baſket fixed on 
a hand-barrow and ſlung acroſs two hardy boys ſhoulders, would 
give diſpatch to either work. But farther, men. of learning 
and obſervation ſay, that Vines planted at a diſtance produce 
the beſt and richeſt Wines, and to crown all, it is the opinion 
; 8 of 


— 69 ] 


of men knowing and experienced in theſe things, that a Vine- 
yard planted at eight or ten feet diſtance each way, will pro- 
duce as many Grapes, as one planted within half that diſtance, 
though there be twice as many Vines; that it will produce 
larger and finer Grapes; will bring its fruit to greater perfec- 
tion, and make better Wine. | 


Is a man be poor and cannot procure a horſe 
and a plough, or if his Vineyard be ſmall and he 
chooſes to cultivate it with his own hands, or if 
his Vineyard hes along the fide of a ſteep hill 
or mountain and cannot be ploughed, in either 
caſe the German double pick, or farkling iron, is 
the beſt inſtrument for digging a Vineyard, 
the ſhape you have in the margin: This inſtru- 
ment digs the ground with more eaſe than the 
hoe, and neither cuts nor wounds the roots, It 
is fixed on the handle like a hoe, and bends 
downward as that does, 


As ſtakes are a neceſſary article, and as on the choice of 
them depends very much their durableneſs, I ſhall mention 
ſome ſorts that are moſt likely to laft and do the greateſt ſervice. 
Red cedar, locuſt, mulberry, thrifty cheſnut, that is free from 
worm holes, ſaſſafras, or the heart of oak, the heart of yellow 
pine, ſuch as grow in New-Jerſey in dry ſandy grounds, I 
am told will laſt long in ſome grounds. The ſtakes muſt be 


Proper 
wood for 
ſtakes, & 
the me- 
thod of 
fixing 
them. 


about an inch and a quarter ſquare, and not leſs, the biggeſt end 


muſt be ſharpened, they ſtand the firmer in the ground; if 


both ends were dipped in boiling tar, the head not above 


two inches, the lower end fo deep as that the tar may 
appear above ground when the ftake is drove down firm, 
this will greatly help to preſerve the ſtakes from rotting; the 
beſt way to ſave your ſtakes from being battered to pieces by 
driving is, to have a ſpike, with a long tapering Boker, an 
inch and an half bore at top, with a long taper point, well 


ſteeled; the whole about fourteen inches long, with æ ſtaff. 


fixed in the ſocket four feet long, the whole ſhaped as in the 
| | "2 margin 


— wo ] 


margin: With this the holes for the ſtakes are made a foot 
deep, and with a ſtroke or two of a mallet, the ſtakes are firm- 
ly fixed, without being ſplit or battered. Ihe ſtakes ſhould 
be ſix feet long, ſo as to ſtand five feet out of the ground, 
and ſhould be drove by a line and ſtand ſtrait. | 


Tax Roman frame, which ſerved inſtead of eſpaliers in an- 
tient times was plain, cheap and frugal, fit for farmers, and 
ſuch as every farmer can find, on his own plantation, without 
any other expence beſides his own labour: This ſhews the 
ceconomy and prudence of that great and wiſe nation, whilſt 
they were a common wealth. It conſiſted of ſtrong ſtakes. or 
ſmall poſts fixed well in the ground in a ſtrait line fix feet high, 
and three rows of poles tied faſt to them one above another, 
and fifteen inches apart, the upper pole being four, five, or 
ſix feet from the ground, according to the age of the Vine, 
« over the upper pole the bearing branches were laid, lookin 
toward theſouth, and were faſtened to the pole, and this they 
called precipitating a Vine, when the branches were grown 
long enough, they were faſtened to the middle pole, and then 
to Bt lowermoſt, and when they came near the ground they 
were cut off. The branches were regularly diſpoſed ſo as 
each might have the benefit of the Sun and air, by being 
faſtened to ſtakes drove down here and there, along the frame; 
they were trimed and managed in other reſpects, juſt in the 
ſame manner as thoſe directed for eſpaliers ; and indeed from 
theſe frames the eſpalier was taken. 
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Materials Tux materials proper to make bands of, to bind the Vines 
for bands. to the ſtakes are, the ſweet flag, otherwiſe called the Calamus 
Aromaticus, Theſe long flat leaves cut.in June and dried in 
the ſhade, and then bundled up and kept in a dry place for uſe 
do very well,. but then they muſt be made wet when you bind 
R with them. The long flat leaves of reed, the ruſhes and 
| three ſquare that grow in marſhy or meadow ground preſerved 

and uſed in the ſame manner do as well. 


Of gather: HavinG now gone through the neceſſary directions for 


ing the planting and managing Vines for Vineyards, I proceed to the 
vintage. planting * At * — 
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making of Wine, a ſubject though ſhort and eaſy, yet calls for 
great nicety and exactneſs. The making, fermenting and 
preſerving of Wine is a myſtery to the people of America, but 
when the methods of managing theſe things are brought to 
light and explained nothing appears more ſimple and eaſy; but 
before I proceed to this work, it will be neceſſary to give ſome 
directions about gathering the Grapes, ſince that As mult be | 
done before we can make Wine. As my countrymen are ge- 4 
nerally ſtrangers to all theſe things, I hope they will bear with | 
me, if ſometimes. I am more particular than to ſome it ma 
ſeem neceſſary ; ſince I would willingly remove every obſtacle 
out of the way, and communicate every the moſt minute cir- 
cumſtance to thoſe, who are altogether ſtrangers to this new 
undertaking in America, ſo that any man of common ſenſe, 
that can read, may ſafely undertake and go through with the 
whole affair ſucceſsfully. 111 
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I nave already obſerved, that the black Grapes differ from 1 
the white in the manner of ripening, but whether your Grapes | 
be black or white, they muſt be fully ripe before they are ga- 1 
thered, otherwiſe they will not make good Wine; gather 1 
them in a fair day, when they are perfectly dry; take away 
all the rotten and unripe Grapes from every cluſter, for they 
ſpoil the Wine: If your Vintage be large and you gather more 
Grapes than you can maſh and preſs out in one day, let them 
be gathered without bruiling, for bruiſed Grapes ſoon con- 
tract an unſavory taſte and hurt the Wine in proportion; if 
they are maſhed the ſame day they are gathered, the bruiſing 2 
will do no hurt; nevertheleſs I would adviſe the gathering of | 
them to be directed by ſome grave diſcreet perſon, for as this | 
work is done generally by ſervants and children, it is made | 
matter of paſtime and frolic, rather than prudent labour, and | 
ſo many Grapes are torn off, and either braiſed or ſcattered on 
the ground, to the no ſmall damage of the owner, both in the 
loſs of fruit, and in hurting the Wine, and theſe things ſhould 
be impreſſed on the minds of the gatherers before they begin, 
that every thing may be done regularly and in order, by which 
means more work will be done, and to much better purpoſe.. 
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Tux black Grapes are beſt known to be ripe, when hers 
and there one of the forwardeſt Grapes begins to ſhrivel and 
dry; then ſet to and gather and make them up into Wine as 
faſt as you can. h LE 

Ir white froſts happen before ſome of your Grapes are fully 
ripe though very near it, ſo as to want no farther feeding, 
you need be under no apprehenſions about them, let them 
ſtill hang on the Vines, they will grow ripe, rich and» high 
flavoured notwithſtanding ; but then they muſt be gathered 
before the weather be ſo hard as to freeze the Grapes, for that 
will ſpoil them; the light froſts that only kill the leaves do 
not hurt the fruit, unleſs it be fuch as are late ripe, theſe 
ſhould be carefully covered from all froſts, they ſhould grow 
againſt walls or board fences fronting the ſouth or ſouth-eaſt, 
and at night be covered with mats or frames thatched with 
ſtraw, which ſhould be ſo contrived as to be ſet up to cover 
the fruit or let down at pleaſure. ö | 


Apr rr good judgement may be formed of the goodneſs 
or badneſs of your Wine, and of a plentiful or thin Vintage, 
by the ſeaſons ot the year; it the ſpring and former part of the 

- ſummer prove generally dry, with now and then moderate re- 

freſhing rains, if the ſeaſon in Auguſt and September be hot 
and dry, if in the month of June the weather be calm, ſerene 
and dry, when the Vine is in bloſſom, and the fruit is forming, 
your crop or Vintage will be plentiful, and your Wine rich 
and good: But it at the time of bloſſoming, the ſeaſon be wet 
and ſtormy, the winds high and bluſtering, if the ſpring be 
cold with much wet, and backward, if the latter part of ſum- 
mer and fall be ſtormy, raw and wet; your crop will be thin, 
and the Wine ſmall and bad; when this happens, it will be 
neceſſary and for your advantage, to boil one half of the muſt, 
and to manage it as I ſhall hereafter direct you. 


Method of As the Wine made from black Grapes has a different ma- 
maki Ane nagement from that made of white Grapes, I ſhall begin with 
vie the white; theſe then muſt be gathered as I mentioned before 
grape. ina fair day, when the Grapes are perfectly dry; and both 


the 


1 72 -] 


rotten and unripe Grapes being carefully plucked off from 
every bunch, the cluſters are then thrown into the maſh vat, 
and two or three men, according to the quantity, having 
waſhed their feet and legs very clean in bran and water, get 
into the vat and trample and maſh the Grapes thoroughly ſo 
that none eſcape, the more they are trampled and maſhed the 
better; about Paris they let the murk, that is the ſkins, 
ſtalks, muſt and all ſtand together in the vat eight and forty 
hours and then preſs it off, but in other parts of France they 
preſs off as ſoon as the Grapes are maſhed : The laſt method I 
ſhould prefer, provided the huſks be trod over again in the 
Portugueſe manner, otherwiſe I ſhould prefer the firſt method 
practiſed by the people about Paris, for this reaſon, becauſe 
there is a rich pulp that adheres -to the ſkin of the Grape, 
which is not ſeparated by the firſt treading; but by lyin 

eight and forty hours in the murk, and the vat covered wit 

ſheets or blankers, which is the practice, a pretty ſtrong fer- 
mentation has begun and continued ſome time, which partly 
diſſolves and partly looſens this rich pulp, that ſtuck to the 
ſkin, which then chiefly comes away by preſſing; however 1 
am of opinion that, the treading of het huſks after the fer- 
mentation, the muſt having firſt run off into the receiver, 
would do the work more effectually if they were well preſſed 
after it. But then we muſt take this caution along with us, 
that if Vines are young, which always afford a thin weak Wine, 
or if the ſeaſons have been wet and bad, ſo that the juices are 
not rich, in thoſe caſes the muſt ſhould be boiled before any 
fermentation, in order to preſcrye the Wine (as I ſhall farther 
direct you when we come to the boiling of Wines) in that 
caſe the Portugueſe method muſt be purſued, becauſe the 
boiling of Wine after the fermentation has begun, would en- 
tirely ſpoil it; the ſweet muſt only, as it runs from the treading 
into the receiver, muſt be boiled, The firſt and ſecond preſſing 
being, mixed together is put into hogſheads, which muſt be 
filled within four inches of the bung, that it may have room 
to work and ferment, the caſks being placed in ſome warm 
room or dry cellar. Then having a ſmall ſpile fixed in the 
middle of the head of the caſk, the third or fourth day, draw 
a little of the Wine in a glaſs, and if it be pretty fine, draw 
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it off immediately into a clean dry well ſcented. caſæ, the 
larger the better, ſo you have Wine enough to fill it, which 
you muſt do within two inches of the bung, and ſtop it cloſe, 
* leaving only the vent hole open for a ſecond fermentation ; 
after a few days it will work a ſecond time, but not ſo much 
as at the firſt; if your Wine be ſtrong and good, which you 
may know by the age of your Vineyard, and by the goodneſs 
of the ſeaſons, it will, be beſt to leave the bung hole open for 
this ſecond working, the Wine will be the better :. for ſtrong 
Wines require a greater fermentation than weak Wines, and 
the ſtopping of the bung hole, is a check upon the working, 
and prevents weak Vines from ſpending themſelves. too much, 
which muſt greatly hurt them; on the contrary if ſtrong Wines 
have not a thorough working, they are apt to grow. thick and 
ropy, which hurts them as much the otherway ; by this you 
may form a proper judgment what degree. of fermentation is 
Proper for the Wine that is under working and govern your- 
ſelf accordingly. Three or four days after the ſecond fer- 
mentation begins, which you muſt carefully watch by viſiting 
your Wines every day, again try your Wine in a- glaſs, and if 
it be pretty fine, prepare a caſk ſweet and good, burn a good 
large brimſtone match in it, and as ſoon as the match is burnt 
out, whilſt the caſk is full of ſmoke, draw off the Wine into 
it; now fill up your caſk to the brim, and bung it up tight 
and ſtop the vent hole; the ſmoke of the brimſtone will hinder. 
any further termentation; and this is called ſtumming: then 
make a mortar. of clay and horſe dung mixed up with ſtrong 
flaxſeed. tea, and cover the bung and vent hole cloſe with it, 
and fo let it ſtand till it is fit to ſell or to ule, 


Wren you: firſt rack off your Wine, if you have any old 
Wine that is rich and good, of the ſame kind or colour, put 
four or ſix gallons of it, and two gallons of good brandy into 
your caſk (this quantity is ſufficient for an Engliſh hogſhead) 
and then rack off your Wine into it for the firſt time, this will. 
| cert ſtrengthen and preſerve your Wine, and if your Wine 

e weak, it will hinder too great a fermentation the ſecond, 
time, and ſo preſerve the purer ſpirits. from flying off. 
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Wurn Wine is in fermentation, all the groſs parts are 
thrown'up to the top of the caſk, or veſſel that it ferments in, 
and there meeting the air, they undergo a very great change 
for the worſe, © they contract a harſhneſs and become rancid. 

If then they are ſuffered to paſs down through the body of the 

Wine, which they certainly will do, as ſoon as the fermentation 

is over, they will communicate thoſe evil qualities to the Wine, 

and it mult be a ſtrong Wine indeed that will ſtand ſuch a 

ſhock. It the Wine be weak it will ſoon turn ſour; if the 

Wine be ſtrong and has a ſufficient ſtock of native ſpirits to 

defend it from thoſe bad impreſſions, yet ir will contract an 

unſavoury harſhneſs, which will not be removed for ſome time, 

nor will it be fit for drinking till age has ſmoothed and made 

it mellow. For this' reaſon it is that you are to draw off your 
Wine both times before the fermentation be quite over, and as 
to weak Wines, they ſhould by no means work too much, 
either time, three days are quite ſufficient for each working ; 

ſtrong Wines ſhould work longer for the reaſon above aſſigned, 

they are better able to ſtand it, beſides it prevents ropineſs 

and they fine the ſooner and better for it. 


I now paſs on to the making of red Wines from the black Method of 
Grapes. Red Wines have a different management,from the making 
White; the whole of one or even two days treading or maſhing, we 
(where the Vintage is great) is thrown into a large vat, the 
muſt, ſtalks, ſkins and all, and ſtands in ſome warm dry 
lace or cellar. The var is covered cloſe with ſheets or blan- 
nen both, and thus it remains, according to cuſtom from 
four to ſeven or even ten days, according to the coldneſs or 
heat of the weather. This is done to obtain a ſtrong fer- 
mentation, in order to give a deeper colour to the Wine, and 
this is the only end propoſed hy it; the manager gf this work, 
vidits the vat twice a day, and in a glaſs views the colour of . 
the Wine, and taſtes it; if the tincture be not deep enough to 
his mind, he knows by the taſte of the Wine, whether it will 
ſtand a longer fermentation : if it will not,. he contents himſelf 
with the colour it has, and draws and preſſes it off, and fills it 
into caſks, leaving about two inches from the bung, for a 
ſecond fermentation, When the ſecond fermentation is over, 
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which.generally happens in four or five days, he then-draws 
it off into clean well ſcented caſks,.and adds to it ſix gallons of 
good old Wine and two gallons. of brandy to an Engliſh. 


hogſhead, which contains from 60 to 63 gallons, Where the 
ſame kind of Wine is not to be had, he makes uſe of Port 
Wine. He then fills the cask. quite full and bungs it up 
tight, leaving only the vent hole open to let out the generated. 
air, Note, when I ſay, where the ſame kind of Wine is not 
to be had he makes uſe of Portugal Wines, this is mentioned: 
for our practice, not that the French make uſe of ſuch Wines, 
for they always haye Wines enough of their own of the ſame 
KR. 


Tris management of red Wines, which perhaps with little 
variation, is almoſt as antient as the making of Wine in France, 
deſerves ſome attention and a cloſe examination, in as much. 
as I am fully perſuaded that it is capable of an eſſential im- 

provement. bes | EE 


To underſtand the nature of: this affair rightly, -we muſt 
know that, befides the main pulp or core of the Grape, which 
is white in black Grapes as well as others, there ſticks to the 
inſide of the skin, a conſiderable body of rich pulp, which is 
perfectly red, of a deeper die in ſome than in others. This: 


pulp gives the colour to the Grape, according to the lightneſs 


or deepneſs of its tincture :- thus we ſee ſame Grapes of a light 
red, ſome ot a full red and ſome of a deep red, ſome again are 
almoſt black, ſome quite black and ſome of a ſhining jett; 
this ſame pulp. allo gives the tincture or colour to the Wine, 
for the ſame Grape is capable of making white Wine as well 
as red Wine; if the main core which. is firſt trod out, be only 
uſed, the Wine will be white; thus they make white Burgun- 
dy, &c. but if the red pulp be mixed with it, it makes it of 
a rich purple colour; as this is a clear caſe and lies expoſed to 
every diſcerning eye, the great point of improvement. to be 
gained, is, to aiflolve or extract this rich pulp, without in- 
juring the Wine. That the preſent method is the beſt and 
moſt effectual to that purpoſe, I can by no means think; the 
violent fermentation through which.the Wine is made to pals, 
; ; "x. 
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in order to procure the tincture, muſt exhauſt the ſpirits in a: 
very great degree, and leave the body in a weak and languid 

ſtate, and ſubject it to harſnneſs, to turn eager or vapld in a 

ſhort time; theſe Wines grow worſe not better by age; many 

inſtances of this kind we meet with in the French Clarets, 
among which, where one hogſhead proves $900, ſound and 

wholeſome, ten, not to ſay twenty, prove harſh, eager and 
diſagreeable : Theſe conſiderations lead me to think, that the 
preſent. management calls loudly for a reformation ; one expe- 

riment I have made, and but one, which I ſhall offer with 
ſome farther thoughts to conſideration for farther improvement; 
but I moſt heartily. recommend this affair. to ſome public 
ſpirited and worthy philoſophers of the age, who by repeated 
experiments might bring to light this important ſecret, which: 
when known would be very. benefigial to the nation. The 
experiment I made was this, in a clean ſtone pot, wide and 
open, containing two gallons, I ſqueezed as many Burgundy 
Grapes as nearly filled it, with the liquor and skins; the 
ſtalks I left out. It ſtood in a dry room covered with a courſe 
dry [towel four double, four days and nights fermenting, I 
then ſtrained it off and with my hands maſhed the skins very- 
well, by this means I obtained a full deep tincture of that 
kind of purple that is peculiar to the Burgundy Wine; I then 
left it to ferment, in a large caſe bottle, after the firſt and 
lecond fermentations were over, I found about a quart of rich. 
ſediment at the bottom and a pretty chick skin formed on the 
top, the ſmell was very pleaſant and truely Vinous, the juſt 
indications of a found healthy Wine. By this experiment I 
found that, three days fermentation, allowing the. firſt day for 
heating, which is preparatory to fermentation, (the degrees of 
heat are mentioned by Boerhaave,- Hoffman and others) was 
iufficient to obtain a tincture, with the help of ſqueezing the 

skins a ſecond time, without injuring the Wine, and I found 
what red pulp remained adhering to the skins, ſeparated from 
them very eaſily, and by the colour of the Wine, before the 
ſecond ſqueezing, that the fermentation had diſſolved moſt. of 
this pulp, or extracted a great part of its tincture; from the 
whole then, I think I have reaſon. to conclude, that if the 
husks or skins, after four days lying in the murk, were taken 
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out and thrown into the maſh vat, and heartily trod over again; 
and eſpecially if ſome of the muſt, or rather Wine, for it is 
Wine after fermentation, be now and then thrown over the 
husks, as they are trampling it in order to waſh away the pulp, 
that a full tincture may be obtained, without torturing the 
Wine, as the preſent manner is, and without running ſo great 


a riſque of ſpoiling it. 


As this is a very important point, upon the right manage- 
ment of which depends the goodneſs of the Wine, and as a 
farther improvement is hereby deſigned, I have dwelt the longer 
upon the ſubject, and therefore hope it will not be looke 
upon, as a uſeleſs digreſſion. | 


Method of Wine-made from young Vineyards is always thin and weak, 
improving and ſo are Wines from old Vineyards, when the ſeaſons have 
rer been cold, ſtormy and wet, and without ſome aſſiſtance, they 
will not hold ſound long; now this is given two ways, either 

ty the help of ſome old ſtrong Wine, one fourth part at leaſt, 

- ; and four gallons of brandy to an Engliſh hogſhead, or if that 

is not in your power, then half of the muſt is to be boiled 
away to one half of its quantity, that is, if one half of your 

mult contains forty gallons, that muſt be boiled away to twen- 
ty, this greatly enriches it, and makes it of the conſiſtence of 
liquid honey. As ſoon as it is cool, mix it with the reſt of the 
muſt, and let it ferment together, and then manage it as be- 
fore directed of other Wines; when your Vineyard comes to 
be ten or twelve years old, it will yield much ſtronger Wines. 


4 


Manner of TIE boiling of your muſt is managed in the following man- 
boiling ner, which muſt be carefully attended to ; your copper or 
mult. kettle being well cleaned, rub the inſide all over with a wool- 

len rag dipped in ſweet oil, which - preſerves the Wine from 
contracting a nauſeous, copper or braſs taſte; then throw in 
your muſt, and kindle a gentle -fire -under the copper with 
bruſh or ſmall ſplit wood, your-copper ſtanding ſo high, that 
the wood need not touch the bottom of it, when you put large 
wood under it to make it boil faſt; for if at any time your 
wood touches the bottom of your kettle or copper, the Wine 
5a. | will 
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will be burned, which will ſpoil it; as the ſcum riſes. ſkim» it 
off, and gently raiſe your fire by ſlow degrees, ſtirring your. 
muſt often from the bottom, and take off the ſcum as it riſes, . 
till all be clear, then raiſe your fire by larger wood, and make 
it boil faſter and faſter, as it ſettles down or boils away, till. 
one half be conſumed, being always careful and. upon the 
watch that none of the wood touches the bottom of the copper; 
the muſt thus boiled away is called defrutum, or the rob of 
Grapes. If you neglect to raiſe the ſediment from the bottom 
8 the copper, it will burn and ſpoil the Wine, for it turns 
itter. 


AND now once tor all I muſt caution every. one, who at- 
tempts to make Wine, to be ſtrictly careful to have all the 
veſſels and inſtruments made uſe of in this work, perfectly 
elean and ſweet; for if they have any ſour, unſavoury or offen- 
ſive ſmell, they will communicate it to the muſt and ſpoil the 
Wine; and every thing that has an offenſive or diſagrecable 
ſmell, muſt be removed from the place where Wine is made, 
and from the cellars where it is kept; the cellar ought to be 
dry and warm, for damps or wet hurt Wines exceedingly.. It. 
muſt alſo be free from muſtineſs, and in good weather, the 
windows next the ſouth and weſt muſt be opened, to admit the 
warm dry air, which will. prevent muſtineſs and dangerous 
n Ir + 


Hocsne aps-well bound with iron are the only ſafe -caſks for 
Wine, if you truſt to old wine pipes, or to hogſheads with 
wooden hoops, it is ten to one but they deceive you; they 
conſtantly want repairing every year, but iron bound caſks 
will hold many years without any expence at all, ſo that in 
three years time they become by much the cheapeſt, caſks; I 
mean for ſtanding caſks, out of which the Wine is racked into 
other caſks for ſale; but then as ſoon as they are empty, the 
lees muſt be taken out and ſaved for diſtilling into brandy, and 
the ſame day the caſk muſt be filled with water, or elſe they 
bo be deſtroyed by a ſmall worm, which will pierce it like a, 

ve. | 
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Evxxx man that has a Vineyard ſnhould have a ſtill and good 
worm, that he may diſtill all the lees, the husks and the ſcum 
into good brandy, which he will want for the preſervation of 
his Wines, the ſame ſtill will do to make peach brandy and 
the ſpirits of cyder, which will ſoon pay for it. A ſtill that 
holds a barrel is quite large enough, unleſs your Vineyard and 
orchards be very large indeed. 4 


— 


I Fo paſs on to the different management of Wine after 

fermentation; one method I have already mentioned; ſome 

* after the ſecond fermentation, leave the Wine in the ſame 
cask upon the lees, and adding the old Wine and brandy to. 

it (for which they make room) they ſtop up the bung hole, 

and leave only the vent hole open to let out the generated air, 

till the month-of March, filling up the cask from time to 

to time as the Wine ſubſides or waſtes, and then draw it off 

into a clean, well ſcented. and well ſtummed cask, and ſtop all 

.cloſe with mortar. 
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OTnexs again in the month of March, before they rack it 
off and ſtum it, roll the cask backward and forward in the 
-cellar to mix the lees thoroughly with the Wine, thinking 
thereby to communicate the ſtrength of the lecs to the Wine, 
and then let it ſtand and ſettle till it is fine, and rack it off 
into clean well ſtummed cas ks, and ſtop. and plaiſter all up cloſe. 


Here I think it proper to take notice, that the lees of 
ſtror.g Wines may be of advantage, and communicate ſome 
ſtrength to weak Wines, that are racked: off upon them, but 
it does not therefore follow, that all :lees are beneficial to the 
Wines that produce them; for, as I have already obſerved, 
the lees, in the time of fermentation, being thrown up to the 
top of the veſſel, there meet with the air, and being expoſed 

- to it for four or five days, contract a harſh and rancid nature, 

| if they do not grow quite four, and then ſubſiding, as ſoon as 

| the fermentation is over, and ſettling to the bottom of the cask, 

W | where they are left for the Wine to feed upon, I leave it to any 
| = 2 4 . . 

il | man to judge what kind of food this muſt be, and what man- 
ner of good: it can communicate to the Wine, But what ſhall 


We 


r : 
we ſay, fo rigid and arbitrary is-cuſtom, that we even look 
upon it next to rebellion, to deviate or depart from the cuſtoms 
of our fathers. The cyder that has been made in America for 
above: one hundred years paſt, has till very lately, been con- 
ſtantly ſpoiled by this ſame miſtake. Every man that makes 
cyder very well knows, how ſoon the pumice corrupts and 
grows ſour by being expoſed to the air, and yet no man in all 
that time ever prevented the pumice, after fermentation, from 
ſettling down through the whole body of cyder, but there left 
it to. remain for his cyder to feed upon all winter, and indeed 
all the next ſummer too, if it laſted ſo long; with this addi- 
tional advantage, that in the ſpring upon a freſh fermentation, 
the ſame: body of pumice riſes again to the top of the cask 
and there contracts a ſtill greater acidity pr rancid nature, afhd 
by ſünking down again through the body of liquor, communi- 
cates a ſtill higher degree of theſe rare qualities to it, and then 
the owner complains of the hardneſs of his cyder, and fo does 
every body elie that drinks of it; and yet this has ſo long 
remained without a remedy, becauſe our fathers did fo, f 


| From what experiments I have made, I am, clearly of opi- 
nion that the fæces or lees which are left in wine or cyder is 
the true cauſe of their frequent fermentation z nature appears 
to be loaded with, and ſick of them, and like a man with a foul 
ſtomach, often ſtrains hard for a diſcharge, and the neglectin 
to eaſe and clear nature of this pernicious, this deſtructive 
load, is the chief cauſe of all the ill effe&s it produces. In this, 
the juice of the Grape reſembles the blood, the vital juice of 
man, if by a foul ſtomach any quantity of crude, indigeſted 
or vitiated matter be thrown into the blood, it is preſently ſet 
into a ferment, - which riſes and increaſes till either the matter 
be fully diſcharged, or the vital union be diſſolved; if the 
man recovers the ſhock, and gets the better of the mighty 
ſtruggle, yet how weak, how low and faint does he appear ! 
Thus it fares with Wines, the ſtrong bodied Wines that are 
replete with ſpirits, often get the better of theſe ſtruggles, but 
I believe not without conſiderable loſs and damage; bur the 
weaker Wines generally ſink under them. It is from this idea 
of the thing, that have all along ſo ſtrongly inſiſted upon the 
el | . AY removal 
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removal of the lees in the beginning, upon the firſt as well ay 
the ſecond fermentation, I ſhould be greatly pleaſed if the in- 
genious and Reverend Dr. Hales, of Teddington in Great- 
Britain, would, by experiments, bring this matter into a 
clearer light; the world would be obliged by him, as they. 
have already been, by a diſcovery. which he was ſo good as to- 
make not long ſince in a caſe that bears ſome relation to the 
reſent one; I ſhall tranſcribe it as it is related by the ingenious. 
r. Philip, Miller, in his Gardener's Dictionary: viz. A 
great complaint I received from a curious gentlemen in Italy, 
of the ſpoiling of their beſt and fineſt Wines there; who ſays, 
ſuch is the nature of this country Wines in general, (nor are 
the choiceſt Chianti's excepted) that at two ſeaſons of the year, 
viz. the beginning of June and September, the firſt, when the 
Grapes are in bloſſom, and the other when they begin to ripen, 
ſome of the beſt Wines are apt to change, efpecially at the 
latter ſeaſon; not that they turn eager, but take a moſt unplea- 
ſant taſte, like that of a rotten Vine leaf, which renders them 
not only not fit for drinking, but alſo unfit for vinegar, this. is 
called the Septembrine, and what is moſt ſtrange, one caſk 
drawn out of the ſame vat, ſhall be infected, and another 
remain perfectly good, and yet both have been kept in 
the ſame cellar. As this change happens not to Wine in bot- 
tles, though that will turn eager, I am apt to attribute it to 
ſome fault in filling the caſks, Which muſt always be kept full; 
which either by letting alone too long, till the decreaſe be too 
great, an the ſcum thereby being too much dilated, is ſubject 
to break, or elſe being broken by filling up the caſk, and 
being mixed with the Wine, gives it that vile taſte: But then 
ainſt this there is a. ſtrong objection, i. e. that this defect 
only ſeizes the Wine at a particular ſeaſon, viz. September, 
over which, if it gets, it will keep good many years: ſo that 
the caſe is worthy the inquiry of naturaliſts, ſince it is evident 
that moſt Wines are more or leſs affected with- this diſtemper, 
during the. firſt year after making. | | 


Vo receiving this information from Italy, I conſuked the 

Reverend Doctor Hales of Teddington, who was then making 

&yeral experiments on fermenting liquors, and received from 
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him the curious ſolution of the cauſe of this change in Wine, 
which 1 ſent over to my friend in Italy, who has tried the 
experiment, and it has accordingly anſwered his expectation, 
in preſerving the Wine, he thus managed, perfectly good. 
He has allo communicated the experiment to ſeveral Vignerons 
in Italy, who are repeating the ſame ; which take in Doctor 


Hales's own words, viz. 


«From many experiments which I made the laſt ſummer, 
I find that all termented liquors do generate air in large quan- 
tities, during the time of their fermentation ; for from an 
experiment made on twelve cubic inches of Malaga raiſins, 
pur into eighteen cubic inches of water the beginning of 

arch, there were four hundred and eleven cubic inches of 
air generated by the middle of April; but afterward, when 


the fermentation was over, it reſorbed a great quantity of this 


air; and from forty two cubic inches of ale from the ton 
(which had fermented forty four hours before it was put into the 
bolt head) there were generated fix hundred and thirty nine 
cubic inches of air from the beginning of March to the middle 
of June, after which it reſorbed thirty two cubic inches of the 
ſame air; from whence it is plain that fermented liquors do 
generate air during the time of their fermentation, but after- 
wards they are in an imbibing ſtate, which may perhaps account 
far the alteration in the nice Italian Wines,* for Wine during 
| A a2 the 


Had Doctor Hales been aſked what he thought was the true cauſe of thoſe 
frequent fermentations, and was defired to apply a remedy ; I. think he would 
have ſought for the cauſe, where it was to be found, and upon gap get 
that, the effects would naturally have ceaſed ; but being put upon the ſearch 
ſecondary cauſes, cauſes far removed from the original, in order to, prevent or 
cure the evil effects of them, he reſolved that difficulty, I do ſuppoſe in the beſt 
manner it could have been done, and with great ingenuity applied a remedy. 
And now, ſhould theſe pages fall within his ken, or ſome friendly letter com- 
ic benevolent ſpirit, would ſoon find out the true cauſe of theſe miſchiefs, and 
apply a remedy, truly ſpecific, | ITE 

The gentleman in Italy, who makes the repreſentation to Mr. Miller ſays, 
% And what is moſt ſtrange, one caſk drawn out of the ſame vat, ſhall be in- 
fected, and another remain pertectly good ;“ in this caſe it is certain, that the 
firſt and ſecond caſk drawn out of the vat, and the third and fourth, if the vat 


ehending my full meaning, the Doctor, as a true Philoſopher, from a pub- 


during the fermentation, two quarts of this air, fo rancid, 


3 _ 
the firſt year after making, continues fermenting more or leſs, 
during which time a great quantity of air is generated, until 
the cold in September puts a ſtop do it, after which it is in an 
imbibing ſtate, that is, it draws or fucks in air ; the air thus 
generated is of a rancid nature (as the Grotto del Cano) and 
will kill a living animal it put into it, ſo that if there be, 


pent up in the upper part of the caſk, when. the cold ſtops the 
| | | fermen- 


be large, were drawn off fine and clear, being perfectly free ſrom the fzces or 
lees below, but when the laſt caſk comes to be drawn, a good deal of the lees. 
comes with it, and this is not much regarded, as the lees were. ſuppoſed to. 
nouriſh the Wine ; ſuppoſe the gentleman complaining had the firſt and the 
laſt caſk drawn out of the vat, and one of them ſpoiled, the other remained 
perfectly good, which ſhall we: ſuppoſe: to have been the caſk ? That which 
was perfectly fine, or that which has. the lees ? Whoever will taſte the firſt 
and the laſt drawings, will find: ſo ſenfible a difference in the Wine, that I 
think he cannot be at a loſs to determine the queſtion. | 
Secluding the air from, Wine or cyder, is a great means of preſerving them 
long ſound and good; nature itſelf points this out to us; Wine forms a ſcum 
upon the top to ie itſelf from the bad impreſſions of it, and we daily find. 
that theſe liquors put into bottles, keep much better than when left in caſks; 
ſome think that ſtrong old Madeira is an exception to this rule, but I think it 
has not had a fair and impartial trial. That cyder drawn out of a barrel grows. 
worſe and worſe as the air gets to it, every one is ſenſible of, whereas ſome of 
the ſame cyder bottled, remains good a long time, if well corked 
and rofined, as every body knows; and that this is the cafe 
with common Wines, no man will difpute. For this reaſon the 
lining of the inſide of caſks with roſin, as the Romans did with 
pitch, prepared as hereafter directed, would be a great means of 
preſerving Wine, not 2 from the air but from great waſte; and 
the bung and venthole ſhould be well ſecured with clay and horſe 
dung: If you are under apprehenſions that the roſin will commu- 
nicate a bad taſte to the Wine; melt it, and waſh it with lye, 
and that will prevent it. Ihe Doctor's method of keeping the 
caſks full is very ingenious and of great ſervice, ._ 
The Tubes, repreſented in the margin, perhaps may be a ſmall 
improvement upon his, this double Tube is ſuppoſed to be made of 
ewter or tin well foldered together ; the ſmall Tube enters. the 
Obs one at bottom, below the Wine, and does not break the 
ſcum that is on the top of the Wine in the large Tube ; the large 
Tube ſhould be well ſtopped with a good cloſe ſcrew - head, and 
this muſt be opened when Wine is poured in through the ſmall 


Tube, and preſently ſtopped again, that the caſæ may always be 
kept full, and to keep out the air. | | 
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fermentation, the Wine by abſorbing this air becomes foul; 
and acquires this rancid taſte; to prevent which I would pro- 
N poſe the following experiment: Suppoſe the 
veſſel A filled with Wine, in the bung- hole 
B of this veſſel I would have a glaſs tube of 
two feet long and about two inches bore fixed 
with a pewter ſocket cloſely cemented, ſo 
that there may be no vacuities on the ſides ;, 

and in this tube ſhould be another of about 
half an inch bore, cloſely fixed; the lower tube ſhould be al- 
ways kept about half full of Wine, up to X, which will ſupply 
the veſſel, as the Wine therein ſhall waſte or ſubſide, fo that 
there will be no room left in the upper part of the veſſel to 
contain generated air, which will paſs off through the upper 
ſmall tube, which muſt always be left open for that purpoſe; 
and the tube being ſmall, there will be no danger of letting in. 
too much air to the Wine: As the Wine in the large tube ſhall, 
ſabſide, it may be repleniſhed, by introducing a ſlender fun- 
nel through the ſmall tube down to the ſcum upon the ſurface: 
of the Wine in the large tube, fo as to prevent its being broken 
by the Wines falling too violently upon it; this will be pre- 
vented by the Wines being poured in i Aga a ſmall ſtream. 
This experiment being tried with glaſs tubes will give an op- 
portunity to obſerve, what impreſſion; the different ſtates of 
the air have upon the Wine, by its riſing or falling in the tubes; 
and if it ſucceeds it may be afterward done by wooden or metal; 
tubes, which. will not be ſo ſubject to break. 


_ Tas curious experiment having ſucceeded, where ever it 
has been tried, will be of great ſervice in the management of 
Wines; there being many. uſeful hints to be taken from it; 
particularly with regard to fermenting Wines; for ſince we find 
that Wines too long fermented (eſpecially. thoſe which are made- 
in cold countries) do ſeldom keep well; ſo by letting them 
ſtand in a cool place, the fermentation will be checked, which: 
will render the Wines foul, and ſubject to turn eager; there- 

fore great care ſhould be taken to keep the Wine in an equal 
temperature of air, which may be Known by hanging a ther- 
mometer in the vault. But after the Wine has paſſed its fer- 
| mentation. 
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mentation in the vat, and is drawn. off into caſks, it will re- 
aquire ſomething to feed upon: And when the Wine has re- 
mained one year upon the lees it is commonly drawn off into 
other veſſels, it will then alſo be proper for. it to have ſome- 
thing to feed upon; about four pounds ot the beſt Malaga 
raiſins picked clean and ſtoned, and throw into each hogſhead, 
will be ſufficient and. beſt for that . purpoſe, more would be 
dangerous, by raifing a new fermentation, which always hurts 
the Wine more or leſs according to the greatneſs of it. As the 
Wine will ſubſide by waſte as long as it continues in casks, it 
is the uſual method to fill them up from time to time with 
ſome Wine, as nearly like the ſame ſort as may be; for if it be 
of a different nature or much newer, ſuch as has not thorougly 
fermented, it will often raiſe a new fermentation, which will 
endanger the Wine: Therefore, if you have no ſuch proper 
Wine, it will be beſt to throw in as many clean waſhed 
pebbles and well dried, as will raiſe up the Wine to tHe bung: 
This I have known practiſed with ſucceſs,” Thus far 
Mr. Miller. | 


HERR I muſt beg leave to make ſome obſervations, Which 
may either ſerve to throw a light upon this affair, or lay a 
foundation for farther experiments, in order to come at the 
truth, which in all caſes is worth purſuing, and eſpecially in 
this, where it has lain dormant for ſo many ages, and the diſ- 
covery would be of great importance to the preſent deſign. 


Tux principles of Wine are an inflamable ſpirit, a phlegm 
or watery liquor, an acid ſalt or tartar, and a ſulphureous oily 
ſubſtance ; Wines therefore greatly differ in their raſte, ſmell 
and virtue, according to the various proportions and manner 
in which theſe principles are combined, Perhaps the diffe- 
rence of flavour, taſte, colour, and body in Wines may be 
owing as much to the time of gathering, manner of preſſing, 
the different degrees of fermentation, &c. as to any difference 
in the Grapes themſelves; in Hungary, whence Tockay and 
ſome of the richeſt and higheſt flavoured Wines do come, they 
are extremely curious in theſe reſpects; for their prime and 
Moſt delicate Wines, the Grapes are ſuffered to 8 on 
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the Vines: till they are half dried by the heat of the Sun, and if 
the Sun's heat ſhould not prove ſufficient, they are dried by the 
gentle- heat of a furnace. Wines that are thin may be im- 
proved by freezing, by this means the watery parts adhere to 
the cask, and the ſtrong ſpirituous parts are left in a body, in. 
the middle of the cask, and being drawn off by themſelves,. 
prove ſtrong and good, and will keep well. See Hoffman, 
and the celebrated Doctor Sthal on the ſubject; ſee alſo Doc-- 
tor Shaw's Comment on Sthal.. 1 


Ir theſe be the real principles, and ſome of the eſſential 
conſtituent parts of the Grape, or if a proportionable quantity 
of nitre be allowed to come into the compoſition, which might. 
erhaps be diſcovered by an accurate analyſis, it will not be 
Bak to account for the fermentation ; heat and air both are 
neceſſary to it; now theſe principles whilſt confined to the: 
Grape, are ſo diſpoſed by the wiſe Author of Nature as to be 
confined diſtinctly in their proper cells or tubical ramuſculi, 
and they are ſo cloſely ſecured. by the covering of a skin, of: 
ſuch a compact texture, like that of bladders of ſeveral kinds, 
that the air cannot come at them, but they are effectually ſe- 
cured againſt the impreſſions of it; if this, or ſomething like 
this be the caſe, then theſe principles remain in a neutral or 
inactive ſtate, whilſt thus confined to the fruit, but when the 
fruit comes to be maſhed, and theſe principles come in contact 
of each other, and are expoſed to the warm air, which is of a 
very active and claſtic nature, the whole body, by degrees, is 
put into motion, the motion begets heat, and the heat in- 
creaſes the motion, (this heat and the increaſe, of it is plainly, 
diſcernable by the touch, ) till it increaſes to ſuch a degree, as 
according to Boerhaave, is neceſſary to a full fermentation. 
The heat then increaſing to a farther height, the fermentation, 
gradually abates, and thus ends the firſt fermentation: By 
this operation, a ſpirit is generated, and the mild, ſoft, luſ- 3 
cious juice of the Grape, which is called muſt, is changed 
into a briſk, lively, inflammable ſpirit, which is then called 
Wine; which has, if cloſely and attentively conſidered, a: 
ſtrange and wonderful effect upon thoſe that drink it, according, 
to their different diſpoſitions, humors and conſtitutions. .._ 
9 | | By 
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Dy the violent motion of this firſt fermentation, all the 
feces or groſs parts are thrown up to the top of the veſſel, and 
this is a proper time, at the end of three, four or five days, 
according to the ſtrength of the Wine, which is then -pretty 
clear, to draw it off from thoſe groſſer parts; which will be 
done without loſs, and the lees muſt be preſerved for diſtilling 
into brandy. If this be neglected, this groſs body having 
been ſo long expoſed to the air, contracts a 'rancid nature, or 
turns ſour, and as ſoon as the fermentation is over, it gradu- 
ally ſinks down to the bottom, and paſling ſlowly through the 
„ boa of the liquor, communicates thoſe evil qualities to it: 
This is ſo clearly diſcernable in cyder, which alſo is a tolerable 
Wine, when properly managed, that no man can be 
miſtaken in the caſe. Since I have taken this method with cy- 
der, it has proved more like Wine than common drink, but 
then I racked it off a ſecond and a third time, as ſoon as it ap- 
peared fine, and then ſtummed rhe caſk that received it the 
laſt time: This cyder will keep ſound all ſummer in a caſk, 
and grows ſtronger, and may be bortled at any time, it will. 
ſoon ripen, and be very briſk when-poured into a glaſs, and 
that withour endangering the bottles ſo much, its briſkneſs 
proceeding from ſpirit and not from fermentation, 


Wax Wines will by no means bear ſo great a fermenta- 
tion as ſtrong Wines, let them therefore be drawn off after 
three day's aten en the firſt time, and adding two or 
three gallons of brandy, and five or ſix gallons of good old 
Wine; ſtop up the bung, and leave only the vent-hole 
open, and when the fecond fermentation is juſt over, and when 
the Wane 1s pretty fine, draw it off a ſecond time into a well 
ſtummed caſk, fill it up to the brim, and ſtop all clole, and 

keep it ſo till you ſell or uſe it, and then bottle it. | 


An old Ro- SoME cuſtoms among the antients, I think, are worthy of 
man me- notice, and fit to be revived and retained by us; how man 
ve of of them came to be laid aſide, when they appear ſo uſeful and 
Pe © beneficial, I cannot ſay, perhaps for reaſons which I am not 
able to diſcover : I ſhall here mention one, which I think per- 
tinent to our preſent purpoſe, which was for the — 
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bf their Wines; they took a firkin, or eight gallons of pure 

Elear tar; of the firſt cool running from the kiln; to this they 

added half as much good clean pitch ponnded fine, and put it 
all into an iron pot, and melted it by a gentle fire; when hot 
they put to it four gallons of ſtrong lye (that is a nxivium of 
aſhes,) this they ſtirred altogether, at Jeaſt for half an hout 
very well, it was then left eight and forty hours for the tar 
and pitch to ſubſide, the Tye was then poured off ; the tar and 
pitch was heated till it melted a ſecond time, and four gallons 
of freſh lye were poured on, and ſtirred and managed as be- 
fore ; this was done a third time; they then took four gallons © 
of ſea water, as falt as could be got, (for people who cannot 
eaſily come at rhe ſea water, a good clean brine,” made of ſalt 
and water, may do as well) the tar and pitch being juſt melt- 
ed, but not made too hot, they put the falt water to it, and 
ſtirred it very well, this was put in the Sun, and ſtood open 
all day, bur covered at night to keep off the dews, and when 
tt rained; this ſtood expoſed to the Sun till all the water was 
exhaled, and then it was put up for uſe. With this they 
payed or daubed over the czſk, into which they put the Wine, 
in this manner: They took our one head of the caſk, and in 
the fame manner as our coopers do, they heated the caſk tho- 
roughly, and having ſome of the pitch and tar, (now more 
reſembling pitch alone) melted, they threw in as much as the 
thougkt would daub rhe caſk all over, and alſo the head that 
was taken out, they then took a broom and rubbed the pirch 
well over every part of the inſide of the caſk, fo that no 4 
eſcaped, turning and winding the caſk about very briſkly; 
for this work muſt be done in a hurry, leaſt the caſk and pitch 
cool, in which cate the pitch grows fo thick and hard as to re- 
fuſe to be ſpread : By chis management of the caſk, it was 
made perfectly tight, all the pores of the wood were ſtopped, 
the Wine was preſerved from waſte, which Wine Merchants 
very well know is a great ſaving, and well deſerves the trou le 
and expence, and the ſpirits of the Wine, which are always 
active, and ſtriving to fly off through every pore, are 
greatly preſerved, and the air without, which preſſes hard to 
inſinuate itſelf through every pore, is effectually prevented. 

If 1 men that ſell rum, or 1 Ipirituous liquors, could 
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at firſt afford to have good iron bound - caſks, for conſtant 
ſtanding caſks to keep their liquors in, and draw it off as they 
ſell it, they would ſoon find themſelves great gainers by this 
practice. I think roſin and turpentine well waſhed with lye in 
the ſame manner, would be ſweeter, and better anſwer all the 
purpoſes ; or indeed roſin alone would do as well. 


ISsHALL now propoſe the management of ſome ſmall quan- 
tities, in different manners, by. way of experiments, in order, 
if poſſible, to arrive at ſome tolerable perfection in this new 
undertaking. | w 


1ſt, Ler a keg of four gallons be filled three-fourths with 
murk, that is, with the muſt and ſkins of black Grapes, for 
making of red Wine, (the ſkins. having been well ſqueezed) 
before any fermentation ;. let the bung hole be... ſtopped - cloſe, 
and leave the vent-hole open, to let out the generated air, and 
after the ſecond fermentation fill up the. keg with, old Wine, 
and let the vent-hole remain open, and let it ftand fo till. Fe- 
bruary, then draw it off, and manage it. as. occaſion ſhall re- 
quire; if it be clear, ſweet and good, bottle it, ſo ſhall you 
have a pure genuine Wine with its own peculiar flavour, if 
you find it thin and weak, you mult help it as in other caſes, 


2d. LE a keg: of four.gallons be filled with the Wine that 
is drawn off, after the firſt fermentation is over, the keg having 
firſt been well ſtummed, ſtop all cloſe, and let it ſtand till Fe- 
bruary, if it then be fine bottle it, if not, ſtum a ſecond keg 
well, and draw it off, and ſtop. all cloſe, . and let it ſtand. till 
the next winter, if-it then be fine, bottle it; if not, fine it 
down, and then bottle it for uſe ; If, at the ſecond racking, 
you find it thin and weak, add ſome brandy. and old Wine 
tO It. | x | 


3d. LIT white Grapes hang an the Vine a month after the 

Vintage is over, let others hang till they ſhrivel, make trial of 

theſe at different times; let them be maſhed as much as poſ- 

fable without breaking the Grape ſtones, let them ſtand in the 

murk two, three, or four days, well covered with a blanket 
| three. 
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Ufree or four double, then drain off the Wine, and maſh the 
{kins very well over a cullender the ſecond time; then ſtrain 
out the ſtones, waſhing the ſkins very well with the Wine, till 
all the pulp, that ſticks to the inſide of the ſkins, be got off, 
fill your keg with this Wine three-fourths, and fill up the reſt 
with good old Wine, ſtop up the bung, leaving the vent-hole 
open till the ſecond fermentation is over, then ſtop the vent- 
hole, and let it ſtand till February; I think this Wine will be 
good; but then in all theſe caſes the vent-hole- muſt now and 
then be juſt opened, to let out any generated air, leaſt the keg 
be in danger of burſting, as ſoon as the air puffs out ſtop it 
again, that as little air as poſſible, - may get in. 5 


Bu varying theſe experiments, you may at laſt come at the 
moſt perfect way of making, fermenting, and preſerving of 
Wines; it is now ſaid, that Wines cannot be preſerved with- 
out brandy, how then did the antients preſerve them ? I think 
they may be preſerved pure and perfect by their own ſtrength, 
when a Vineyard comes to a proper age (which I will ſuppoſe 
to begin at twenty, and fo laſt till ſeventy or eighty ;) if the 
Grapes are ſuffered to hang on the Vines till they are perfectly 
ripe ; but people partly from a fondneſs of getting done be- 
fore their neighbours, and partly from a defire of making a 
little more Wine, and ſome from the apprehenſions of a rainy 
ſeaſon, hurry on this work before its time, and often, very 
often, become great ſufferers by it. 


Tux reaſon for my being ſilent about Vines that are natives 
of America, is, that I know but little of them, having but juſt 
entered upon a trial of them, when my very ill ſtate of health 
forbad me to proceed: From what little obſervation I have 
been able to make, I look upon them to be much more un- 
tractable than thoſe of Europe, they will undergo a hard 
ſtruggle indeed, before they will ſubmit to a low and humble 
ſtate, a ſtate of abject ſlavery: They are very hardy and will 
ſtand a frame, for they brave the ſevereſt ſtorms and winter 
blaſts, they ſhrink not at ſnow, ice, hail or rain; the Wine 
they will make, I imagine from the auſterity of their taſte, 
will be ſtrong and maſculine.  * | 

BITTER B b 2 Tun 
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„Tur Fox- Grape, whoſe” berties are large and round, 19 
divided into three ſorts, the white, the dark red and the black; 
the berries grow but thin upon the bunches, which are plain 
without ſhoulders. They delight molt in a rich ſandy lome, 
here they grow very large and the berries are ſweeteſt, but 
they will grow in any grounds, wet or dry; thoſe that grow 
on high dry grounds generally become white, and the colour 
alters to a dark red or black, according to the lowneſs and 
wetneſs of the ground; the ſituation I think muſt greatly 
affect the Wine, in ſtrength, goodneſs and colour; the berries 
are generally ripe the beginning of September, and when fully 
ripe they ſoon fall away; thus much I have obſerved as they: 
grow wild. What alteration they may undergo, or how — 
they may be improved by proper foils and due cultivation 1 
cannot ſay, © | 2 


TuxxxE is a ſmall black Grape, a ſize bigger than the winter 
Grape, that is ripe in September; it is pleaſant to eat, and 
makes a very pretty Wine, which I have drank of, it was four 
years old, and ſeemed to be the better for its age ; the colour 
was amber, owing to the want of knowing how to extract the 
tincture; this Grape is ſeldom to be found; there is a Vine of 
them near John Taylor, Eſq; at Middletown, Monmouth, 
and there are ſome of them in Mr. Livingſton's Vineyard at 
Piſcataqua in New-Jerſey, -I think they are well worth pro- 
pagating. bY | 


Tux froſt or winter Grape is known to every body, both 
the bunches and berries are ſmall, and yield but little juice, 
but the richneſs of the Wine, may make up for the ſmallneſs 
of the quantity; the taſte of the Grape is auſtere till pretty 
hard froſts come, and then it takes a favourable turn and 
becomes very ſweet and agreeable; this Vine ſhoots forth great 
numbers of ſlender branches, and might do very well for the 
fouth and ſoutheaſt ſides of a ſummer-houſe or cloſe walk, if 
all the uſeleſs and barren branches were cut away, 


5 Tur Vines of America are fit for ſtrong high eſpaliers, but 
if 1 miſtake not, he muſt watch them narrowly, muſt take 
N © 8 away 


| L 19g J 


away every unneceſſary and unprofitable branch, and trim them: 
harp and cloſe, - that means to keep them within bounds. 


We ſee that the Vines of this country have a covering of 
bark of fo cloſe and firm a texture, that they ſtand all weathers 
without injury, they fear nothing but a froſt after they put 
forth the tender bud: We ſee that cold winds and winter 
blaſts have a great effect upon the human body, they brace up 
and confirm all the ſolids, . harden and ſtrengthen the whole 
frame, and renders a. man active, briſ and lively in all his 
motions: They have likewiſe a wonderful effect upon the brute 
creation; the covering of ſheep, cattle and horſes, in hot 
countries, is very thin and cool, remove them into a cold 
region, ſheep ſoon acquire a covering of. wool, . horſes and 
cattle a thick coat of hair; Why then ſhould not Vines by 
being tranſplanted from a warm into a cold region, acquire a 
firmneſs and covering ſuitable to their new ſituation ? I believe 
by a proper management they - may by degrees be enured to 
colder countries, but ſuch a hardineſs muſt not be ſuppoſed to 
be acquired all at once, but by being winter after winter, a 
little more and more expoſed to the ſeverities of the weather, 
they may in a few. years, in a great meaſure, be reconciled to 
ſuch a climate as ours: But then I would have it remembered 
that, late ripe fruit will not do as yet to the northward of the 
capes of Virginia; it is the early ripe fruits that the bread: 
colonies muſt propagate, till the climate becomes more tem- 
perate, by the country's being cleared further back; none 
that ripen after October will fuit- us at preſent, and the lateſt: 
we raiſe, ſhould arrive at full maturity by the end of that 
month. In twenty years I make no doubt November will be- 
as favourable a month as October is now. 


' The Method of curing GRAPES for RAISINS. 


' Jarn Raiſins or Raiſins of the ſun cured in the moſt perfect 
manner, ſo as to retain their full flavour and keep long with-- 
out candying is done in the following manner. 


' BuiLD> + 
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Butt p a hurdle or ſtage two feet from the ground, or two 
feet high, and ſo long as to hold all the bunches you intend to 
cure at a time, fo as to lie ſingle without touching each other, 
the bed of the ſtage is made of ſplit reeds, of willows or an 
other ſhrub, that will lie level and ſmooth, and for want of 
ſuch it may be made of long rye ſtraw, the ends of which onl; 
has been threſhed. Then thatch two ſides a little longer than 
the ſtage, with ſmooth ſtraw, y cloſe as eaſily to turn off a 
ſhower of rain and yet ſo light as to be fixed up upon the ſtage, 
and to be taken down at pleaſure, the ground under the ſta 
muſt be covered with ſtraw to keep the damps from riſing and 
to reflect heat: this being done prepare a lixivium of aſhes, 
that is, a lye, about half as ſtrong as that you make ſoap of 
which bears an egg; this you put into a broad ſhallow iron 
kettle, the quantity according to the number ot ' Grapes you 
intend to cure: Set it a boiling,” and throw into it a handful 
or two of clean ſalt to four gallons of lye, and one pint of 
ſweet oil, or a pound and half of good ſweet butter; then 
having tyed three or tour bunches of the faireſt and full ripe 
Grapes together, taking away the rotten and all the unripe 
ones, and ftirring firſt the oil or butter very well into the lye, 
the lye now boiling, you put as many bunches in as will near 
cover the ſurface and let them ſcald pretty well, but not too 
much ſo as to be boiled; take them out gently into a wide flat 
cullender, without bruiſing, and lay them ' gently upon the 
ſtage, unbind them and lay every bunch ſingle by itſelf, ſo as 
not to touch each other; if your ſtage be large ſo that you 
ſcald a great many bunches to fill it, and before you have 
done, or near done, you have reaſon to believe that your oil 
or butter is expended, you throw in as much more as you 
think will finiſh your quantity, for this adds richneſs to the 
Raiſins, and preſerves them long without candying; if you 
have hands to hold the bunches by the ſtrings whilſt they ſcald, 
it would be beſt, becauſe they would be handled without 
bruiſing, and indeed this is the deſign of tying ſo many 
bunches together, but if you are alone or have but one hand 
with you, and cannot well hold bunches enough to cover the 
ſurface of the kettle, the beſt way would be to caſt the bunches 
in ſingle and to take them out with a flice or a ſkimmer, 


When 
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When your ſtage is full, about three hours after you have done; 
turn the bunches into a dry place on the ſtage, ſo that no wet 
may touch them, and that they may dry as ſoon as poſſible; 
before ſun ſet, at leaſt: half an hour, ſet up your roof and cover 
them from dews and rain; the next morning as ſoon as the 
dews and damps are exhaled, uncover them, and turn them 
twice that day, and ſo on till they are pretty moderately dry, 
ſo. as to be fit for keeping; then put them into jars with covers 
and plaſter them over with clay and horſe dung, and ſet them 
away in a dry cool place till you uſe or diſpoſe of them; but 
beware of damps : and obſerve that you are to begin this work 
in the wain of the moon, your Grapes muſt be fully ripe and 
taken from the Vines when quite dry. All fruits gathered in- 
the wain of the moon will keep longer ſound and good, than 
thoſe gathered in the increaſe, + Note alſo that theſe Raiſins 
thus cured, are fit for princes, for the rich and great, and 
ought to fetch a good price, ſince no Raiſins can be more 
delicious, The common Raiſins muſt be ſcalded the ſame- 
way, and about the ſame time, and may be ſpread upon hurdles 
laid on ſtraw on the ground, and halled in under ſome ſhed or 
covering at night, before ſun ſet, and brought out in the 
morning, and when dryed put into ſmall caſks, ſuch as Raiſins 
come in. The Malaga Grape is eſteemed the fineſt for Raiſins, . 
but as the northern colonies, I mean the bread colonies, will- 
not as yet produce them, they being too tender and too late: 
ripe, we may however be ſupplied among ourſelves from the- 
Red Frontiniac, which is a very rich ſweet Grape, is early 
ripe and makes very good Raiſins. | 


AnD now: to conclude the whole, as my countrymen are un- 
acquainted with the. utenſils that are neceſſary for making of 
Wine, it is neceſſary that I ſay ſomething on that head. 


 FirsT then according to the ſize of your Vineyard, you 

muſt have a number of cheap crooked knives, the ſhape of 

pruning knives, but a little more bending, to cut off the 

- cluſters from the Vines ; for pulling them off, is very difficult, 

it is attended with great waſte of fruit, and is very deſtructive 

to the Vines ; you mult alſo have a number of handy baſkets; 
| | : TO, 
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to put the Grapes into, as you cut them, and 11 © 
3 baſket of pannier, which is of a long fquare Ae fic 
to place on a good light hand- barrow, with leather «SF ar 
each end to hang on the ſhoulders of two hardy boys, who 
may trot away with it to the maſh vat, as foon as it is full; 
or elſe it may be carried in a whee)-barrow, if hands are fcarce, 
or you may have two panniers made fit to hang acroſs a horſes 
back, being made flat on one ſide for that purpoſe. Then you 
will want a maſh vat big in proportion to your Vineyard and 
the age of it, this muſt have a falſe bottom full of holes made 
with a twenty- penny gimblet, but not larger, leaſt the Grapes 
get into them, it muſt lie upon a curve firmly fixed, about ſix 
inches above the true bottom; you will alſo want a receiver, 
which is a pretty large tub, placed partly under the maſh” vat, 
to receive the muſt as it runs from it; if your Vineyard be 
large you will alſo want a kedlar, which is a large vat or ton, 
for fermenting the murk that you make red Wines of, and 
perhaps for that of white Wines, if you chooſe to make Wine 
of them after the manner of Paris. If your Vineyard be not 
large the maſh vat may anſwer the purpoſe. You will alſo 
want pails and dippers and a large funnel ro ton with: A ſmart 
cloſe ſcrew preſs, to go with one or two fcrews as you like beſt, 
with. a wicker frame and hair bag to fit it, and proper follow- 
ers to preſs clean and dry, muſt be had without fail; and laſt 
of all good ſound ſtrong iron bound butts or hogſheads, which 
are really cheapeſt and the only caſks you can depend upon, 
what makes them far preferable to others, is, they are always 
tight, they want no-triming, only a little driving once a year, 
if they ſtand empty any time, and they laſt good for many 
years, if they are well painted and dryed till the ſmell of the 
paint goes off, otherwiſe they would communicate that ill 
1mell to the Wine. And here my dear countrymen I muſt 
repeat to you what I have already endeavoured to inculcate, 
which is, that every thing muſt be kept ſweet and clean; if 
by careleſſneſs, inattention or hurry of buſineſs, you ſuffer 
your preſs or any of your veſſels, your tubs or caſks to grow 
four or muſty, they will certainly ruin your Wine, for nothin 
in nature is ſooner tainted than muſt or new made Wine. And 


let me perſuade you to avoid one great error, which molt 
4 Farmers 
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farmers run into, about their cyder, leaſt that cuſtom be put 
in practice alſo with Wines; they put their cyder into freſh 


tum - hogſheads, under the notion of preſerving the cyder 


ſtrong and good, but they deſtroy the fine flavour of the 
apple, and inftead of an agreeable vinous liquor, your noſe is 
offended with a ſtrong hogo, and you taſte nothing but the 
fumes of a rum hogſhead, ſo that no gentleman, no man of 
taſte or delicacy, will buy it; now ſhould you make the ſame 
miſlake with your Wines, you would certainly ſpoil them, were 
they otherwiſe never ſo good, ſo that no man would buy them. 


IT has been the general opinion of mankind that Wines 
ought. to have ſomething to feed upon, but this notion 1s very 
wrong, for. moſt things that are put into Wine raiſe a fer- 
mentation in a higher or lower degree; and it is agreed that 
every after fermentation hurts Wine more or leſs; it Wine be 
weak put in brandy and old ſtrong Wine, theſe are the proper 
ſtrengtheners and preſervers of Wine; ſtrong Wine wants no- 
thing bur clean racking, and all Wines, ſhould be racked till 
they are fine, A double handful of clean coarſe ſalt may da 
good. | | R 

"Pzrnaes I have not ſaid enough upon taking away day 
roots from Vines the firſt three or four years of their age, but 
let me now tell you that, it is of great conſequence, and it is 
the chief means of preventing the Grapes from burſting. 


Ax now my dear children, countrymen and fellow-citizens, 
I have taithfully led you by the hand throughout this new 
undertaking; take my blefling and cordial advice along with 
it, be not drunken with Wine wherein there is exceſs, but be 


ye rather filled with the ſpirit of wiſdom, for too much Wine, 


like: treacherous. ſin, ruins and deſtroys the true happineſs of 
the ſoul. And may the God of wiſdom: crown all your honeſt 


labours with ſucceſs, and give you a right underſtanding in. 
all things. | 
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The Method of curing FIGS ; by the ſame Gentleman, 
: ATHER the fulleſt and plumpeſt Figs when ripe and 


fit to eat, in a dry day, when the dew is off, and in the 


wain of the moon, ſpread them on the ſame hurdle you cure 
your Raiſins upon, turn them twice a day and an hour before 


ſun ſet cover them from the dew, and from rain: When the 


Figs are dry, they muſt be taken. from the ſtage in the middle 
of a dry clear day, when they are yet warm with the heat of the 


ſun, and put them into earthen jars and preſs them down flat 


_ cloſe, putting a little dried fennel at the bottom and on the 
top, the cover of the jar muſt be daubed all round with clay 
and horſe dung and put away in a dry cool place where they 
will keep the year round ſound and good, or may be tranſport- 
ed to any piace abroad. | 


OBSERVATIONS on the raifing and dreſſing of HEMP; 
* communicated to the AMERICAN PHILOSOPHICAL SOCIETY, 
by ErwarD ANTIL, Eſquire. WY 
EM is one of the mot profitable productions the earth 
1 furniſhes in northern climates; as it employs a great 
number of poor people in a very advantageous manner, if its 
manufacture be carried on properly: It may alſo furniſh a 
ready remittance to the mother country, and become a reci- 
procal advantage to both; and therefore it becomes worthy of 
the ſerious attention of the different legiſlatures of the northern 
colonies, of every trading man, and of every man, who truly 
loves his country. 


Bur as the people of America do not appear, from their 
preſent management, to be acquainted with the beſt and moſt 
profitable method of cultivating and managing this valuable 
plant, I beg leave to inform them of ſome things that may be 
of adyantage to them. 


 Wurorver 
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Wnoxvxx would: raiſe Hemp properly and to advantage, 


ſhould ſer aſide two pieces of ground, of ſuch dimenſions each, 
as he ſhall be able to cultivate every year, and ſow the one 
whillt he is manuring and preparing the other for the ſucceed- 


ing year's crop; the higher and dryer the ground the better, 


provided it be well dunged and made ſtrong and mellow; the 
ground ſhould not be too ſloping, leaſt the good ſoil be waſh- 
ed away with hard rains; if it droops toward the ſouth, ſo that 
it may have the full influence of the ſun, it will be an advan- 


tage; low, rich, warm, dry grounds will alſo produce good 


hemp; but wet land, though never ſo rich will by no means 


do. The ground being prepared and made very mellow, I now 


come to that part which muſt be particularly and exactly at- 


tended to, ſince the ſucceſs of the crop greatly depends upon 


it. Sometime in May, the ground being moiſt and in a 
vegetating ſtate, but by no means wet, it muſt be well 
ploughed, the furrows cloſe and even, the ſoil lieing light and 
mellow it muſt be ſowed very even. with two buſhels of ſeed 
upon one acre; a man with an iron tooth harrow follows the 
ſower, and harrows in the ſeed with two horſes without any 


balks, for the leſs the ground be trampled the better; if har- 


rowing one way be not ſufficient to cover the feed, though it 


would be beſt if that could be done, it muſt be croſs harrowed. 


The ground being moiſt as I ſaid before, but by no means 
wet ſo as to clod, which would ruin the crop, the ſeed will all 
ſtart and come up together, which is a ſure ſign of a good 
crop, and nothing after that, but roo much wet, will hurt it; 
for Hemp thus come up, bids defiance to weeds and graſs of 
every kind; its growth is ſo quick and it ſo effectually ſhades 


the ground, that nothing below can riſe or ſhew its head, and 


it ſo preſerves all the moiſture below, that the hotter and dryer 
the weather the faſter it grows. Whereas if the ſeed be ſown, 
when the ground is dry, the ſeed that lies deepeſt where the 
moiſture 1s, will come up firſt, and theſe will ſhade and ſtarve 
thoſe that come after, by which means the firſt comers will be 


too large, and the laſt will be much too ſmall, ſo that the crop 


will be greatly damaged every way : So much depends upon. 

this one circumſtance, of ſowing the ſeed when the ground is 

moiſt. and fit to receive it 8 The crop thus rightly managed 
| 9 2 will 
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will ſtand as thick as very good wheat, and be from four to 
ſix feet high, according to the ſtrength of the ground; and 
the ſtems will not be thicker than a good wheat ſtraw; by this 
means the Hemp will be the finer, it will yield the greater 
quantity, and it may be plucked from the ground like flax, 
which will be a very great ſaving : But if it be ſowed thin, 
that is one buſhel to an aere, which is the common practice, 
it grows large, the Hemp is harſh and coarſe, and then it 
muſt be cut with hooks, which occaſions great waſte, for four 
or five inches juſt above ground is lett, by way of ſtubble, 
which contains the beſt and heavieſt part of the Hemp. 


Wren the Hemp has got its growth, and is fit to be pluck- 
ed, which you will know by the under leaves of the carle, or 
he Hemp, turning yellow and falling off, the ſooner it is 
pulled the better: it muſt then be bound up with ſtraw bands, 
in ſingle band ſheaves, rather ſmall than large, and each ſheaf 
muſt be bound in two places; and the ſooner it is carried to 
the water to rot the better: Water rotted Hemp, -if- it be 
rightly managed, is every way better than that which is rotted 
on the ground: there is leſs waſte in it, when it comes to be 
dreſſed; it looks brighter and fairer to the eye ; it is eſteemed 
to be ſtronger and more durable, and it always tetches-a better 
price; beſides it is much ſooner done, and it is rotted more 
even and alike, - and with greater certainty - and exactneſs: 
Many people in America are acquainted with the' method of 
_ rotting Hemp in water, but as many more are not yet ac- 
quainted with it, 1 ſhall, for their information, ſet down the 
method of doing it. Hemp may be rotted in ſtagnated or 
ſtanding water, ſuch as ponds, pools, or broad deep ditches, 

and in ſuch water it is generally four or five days and nights a 
rotting, and ſometimes longer, - according to the heat or cool- 
neſs of the weather; it may alſo be-rorted in running water 
as in a brook: or river; and in ſuch water three or four days 
and nights are ſufficient, according to the weather; to know 
whether the Hemp be rotted enough in either caſe, take a 
middling handful, out of the middle row, and try with both 
your hands to ſnap it aſunder, if it breaks eaſy, it is rotted 

enough, but if it yet appears pretty ſtrong, it is not, and 8 
=" 1 lie 
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' He longer, till it breaks with eaſe, and then it muſt be taken! 
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out and dried as ſoon as poſſible; in handling the ſheaves,. 
take hold of the bands, and ſet them up an end againſt a fence, 
if one be near, or lay them down upon the graſs, for the 
water to drain off, and then unbind them carefully, open and 
ſpread them to dry thoroughly; then bind them up again and 
houſe them in a dry tight place: the reaſon of handling the 
Hemp in this careful manner is, that when it is well rotted, 
whilſt it is wet the lint comes off with the leaſt touch, therefore 
if it be handled roughly, or if while it is wet it be thrown into 
a cart and carried to a diſtance to be unbound and dryed, it 
would be greatly hurt, and the owner would receive great: 
damage by it, but when it is dry, it is handled with ſafety. 


Ir the Hemp be rotted in a brook or running water, the 
ſneaves muſt be laid acroſs the ſtream, for if they be laid down 
lengthways with the ſtream, the current of the water will waſn 
away the lint and ruin the Hemp: it muſt be laid down heads 
and points, two, four, or ſix thick, according to the depth of 
the water and the quantity of Hemp; if the bottom of the 
river be ſand, gravel, or mud, three good ſtrong ſtakes muſt: 
be driven down at each end, above and below, and three long 


ſtrong poles muſt be laid on the Hemp and faſtened well to: 


the ſtakes, in ſuch manner as to force down the Hemp under 
water, where it remains till it be rotted enough: though if a 
muddy ſtream could be avoided it would be beſt, becauſe it is 
apt to foul and ſtain the Hemp. If the bottom of the ſtream 
be rocky or ſtony, ſo that ſtakes cannot be drove down to 
ſecure the Hemp under water and from floating away, then a 
rough wall muſt be made at the lower end of the Hemp, and 
along the ſide, to keep it in, and ſtrong poles or rails muſt be 
laid upon the top of the Hemp and pretty heavy ſtones upon 
them ſo as to ſink the Hemp under water, where it muſt lie 
till it be rotted enough. 


War Hemp is intended for ſeed,. ſhould be ſowed on a. 
piece of ground by itſelf, which muſt be made very rich and 
ſtrong ; it muſt be ſowed in ridges ſix feet wide, and the feed 


muſt be of the largeſt and beſt ſort and ſown very thin, at the- 


rate 
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rate of a peck upon an acre, or rather ſix quarts; for the 
thinner it 1s ſown, the more it branches, and the more ſeed it 
bears; it ſhould be ſown ſometime the middle of April, and 
then the ſeed will. not be ripe, till ſometime after the other 
Hemp is done with. If you have no convenient place to ſow 
your ſeed Hemp by itſelf; then ſow a border of fix feet wide 
along the north and welt ſides of your Hemp field; the reaſon 
of ſowing your Seed Hemp in ſuch narrow ridges or borders is 
that, when the carle or he Hemp is ripe, and has ſhed its 
farina on the fimble or female Hemp, by which the ſeed is 
impregnated, and the leaves of the carle Hemp fall off and the 
ſtem grows yellow, you may eaſily ſtep in along the ſides and 
pull up the carle Hemp without hurting the female, which 
now begins to branch out, and looks of a deep green colour 
and very flouriſhing, and when the ſceds begin to ripen, which 
is known by their falling out of their ſockets, you may all 
along both ſides bend down the plants and ſhake out the ſeed 
upon a cloth laid on the ground, for as they ripen they ſcatter 
upon being ſhaken by a hard wind, or otherwiſe; then it muſt 
be watched, and the fowls and yellow birds kept from it, for 
they are immoderately fond of the ſeed ; as the firſt ripe leeds 
are the fulleſt and beſt, *thry are worthy of Tome pains to ſave 
them; and the belt way to do that is, to bend down the plants 
all along, on each fide of the border or ridge, as is {aid above, 
and ſhake them over a cloth ſpread on the ground to receive 
the ſeed; if one ſide of the plant be rooted out of the ground 
by forcing it down to ſhake put the ſeed, there will be no 
damage, for the ſeed that remains will ripen notwithſtanding, 
and the plant muſt thus be ſhaken every two or three days, till 
all the ſeed be ripe and thus ſaved ; and this is much better 
than pulling up the plants by the roots, and ſhaking them on 
a barn floor, and then ſetting them up againſt a fence or the 
ſide of tbe barn, for the feed to ripen, and ſhaking them 
morning and evening on the barn floor; for by this method, 
which is the common practice, one third of the ſeed at leaſt 


- - 


never comes to maturity. 


Ir is well known to every farmer, that in the three bread 
£0lomics at leaſt, the ſpring and ſummer ſeaſons are of late years, 
8 | become 
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become very dry; ſo that a crop of flax is become very pre- 
carious, ſcarcely one year in ſeven producing a good one: 
This is a conſtant complaint in the mouth of every huſband- 
man: Now hemp does not require half the rain that flax does; 
this is a circumſtance that is well worth the notice and atten- 
tion of every farmer; and therefore by his raiſing hemp in the- 
manner before directed, and by preparing it in the beſt man- 
ner for ſpinning and weaving into good cloth, he can with 
greater certainty ſupply. all the neceſſary uſes of his family; 
and by ſelling the overplus, he can purchaſe ſuch things as 
his wife and daughters may think convenient on extraordinary 
occaſions. This however need not hinder him from raiſing 
ſome flax every year: But I think that it is more for his inte- 
reſt to fix his chief dependence upon his crop of hemp, as that 


is more ſure, and every way more profitable, the general run 


of ſeaſons conſidered. And let him not be diſguſted and think 


that I am about to perſuade him, his wife and daughters to 


wear ozenbrigs, for I can aſſure him that I have ſeen dowlaſs, 
which is made of hemp, worth five and ſix ſhillings the yard, 


which no farmer need be aſhamed to wear. 


T sHALL now endeavour to inſtruct the honeſt huſbandman 


in a few ealy rules, for preparing his hemp, which he has raiſed. 


and managed in the manner before directed. 


- Know then that the beſt preparation of hemp for the manu- 
facturing of cloth is to render it as ſoft and as fine as poſſible, 
without leſſening its ſtrength, and the eaſieſt and cheapeſt way 
of doing that, is certainly the beſt. This is to be found out 
by a variety of trials and experiments; but till a better way be 
diſcovered, which T hope will not be long firſt, and with 
which I ſhoul4 be greatly pleaſed ; take the Rilowing method, 
which is the beſt I have yet been able to diſcover. 


6 you I a large wide kettle, that will take in your hemp 


at tull length, it will be the better; but if your kettle be ſmall, 

then you muſt double your hemp, but without twiſting, - only 

the ſmall ends of every. hand muſt be twiſted a little, to keep: 

them whole and from tangling; then firſt of all 55 _ 
. .MMOOTN: 


ſmooth ſticks 3 | kettle, ſo as to lie 


acroſs one another, three or four layers, accor * 
neſs and deepneſs of your kettle; this is to keep the hemp 
from touching the liquor; then pour ſome lye of middling 
ſtrength, half as ſtrong as what you make ſoap of, gently; into 
the kettle, ſo much as not to riſe up to the top of the ſticks, 
they being kept down to the bottom; then lay in the hemp 
each layer croſſing the other, ſo that the ſteem may riſe up 
through the whole body of the hemp, which done, cover your 
| kettle as cloſe as you can, and hang it over a very gentle fire, 
and keep it ſimmering or ſtewing;. but not. boiling, ſs as to 
raiſe a good ſteem for ſix or eight hours; then take it off, and 
let it ſtand covered till it be cool enough to handle; then take 3 
out the hemp, and wring it very carefully as dry as you well A 
can, and hang it up out of the way of the wind, either in your | 
garret or in your barn, ſhutting the doors, and there let it 
remain, turning it now and then till it be perfectly dry; then 
pack it up in ſome cloſe dry place, till you want to uſe it; but 
vou will do well to viſit ĩt now and then, leaſt any part of it 
might be damp and rot. You muſt know, that wind and air 
weaken and rot hemp, flax and thread very much. Then at 
your leiſure, twiſt up ſome of the hands, as many as you in- 
tend for preſent uſe as hard as you can, and with a ſmart round 
ſmooth hand beetle, on a ſmooth ſtone beat and pound each 
hand by itſelf all over very well, turning it round from ſide to 
8 ide, till every part be very well bruiſed; you then untwiſt it, 
and hatchel it, firſt through a coarſe, and then through a fine 
hatchel.: And remember that hatcheling muſt be performed in. 
the ſame manner, as a man would comb a fine head ot hair, he 
begins at the ends below, and as that untangles, he riſes highh- 
er, till at laſt he reaches up to the crown of his head. The firſt 
tow makes good ropes for the ule of the plantation; the ſecond, 
tow will make very good oznabrigs or coarſe ſheeting ; and. 
the hemp itſelf will make excellent linen. The ſame method. 
of ſteeming ſoftens flax very much. +; 


OBSERVATIONS concerting the FLY WIEZVIx, 
. that deſtroys the wheat, with ſome uſeful diſcoveries and con- 
alulons, concerning the propagation and progeeſs of that pernici- 
- -ous inſet?, and the methods to be uſed-to prevent the deſtruction 
ofthe grain by it. La 
By Colonel LANDON CARTER, of Sabine- Hall, Virginia; * 
tranſmitted by Colonel LEE, Read, and ordered to be pub- 
liſhed, November 1 5th, 1768. 


T is not in my power to oblige you with the paper that I 
ſome years ago publiſhed in our Gazettes, upon this 
little deſtructive inſect, called the Moth or Fly- Weevik. | 
However, as:you are very earneſt in your enquiries as to 
its particular nature, in order, if poſſible, to ſave ſo beneficial 
a commodity as wheat to America, which perhaps in a few 
years (unleſs ſuch deſtructive inſects do infeſt it) might become 
a kind of granary fo moſt parts of Europe; I will from my 
diaries, put together thoſe diſcoveries that led me to write 
that paper; and alſo what has ſince occurred to me in the 
attacks that our country has lately met with from thoſe inſects; 
for it is a certainty they continue amongſt us, juſt as the ſea- 
ſon favours or not their propagation ; although ſomie will 
fancy they have their periods for coming and going away. ", 


Ix is but ſomething more than twenty-five years ago, that 
I heard any thing of ſuch an inſect that injured our wheat; 
but ſince then I have had frequent occaſions to take great 
notice of it; and have had great reaſon to be very anxious to 
examine into the nature of that fly. It is with much propriety 
called a Weevil, as it deſtroys the wheat even in our granaties, 
though it is not of the kind termed by naturaliſts the Curculio, 
of Which they have given a very long liſt; for it is not like a 
bug, it carries no caſes for its wings; neither has it any feel- 
ers, with which the Curculio is always diſtinguiſhed ; and 
perhaps (as I fancy it will * in the courſe of this oe 
R 1 25 that 
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that they never attack grain when hard) they really have no 
eccaſion for ſuch feelers. For from the make of it, to my 
judgment it, appears an impoſſibility that it ſnould ever perfo- 
rate into a hard grain, being furniſhed with nothing in nature, 
from the moſt minute examination by glaſſes, that could make 
ſuch a perforation z and ſeems indeed a fly itſelf, conſiſting of 
nothing ſenſible to the lighteſt touch with the finger, nor to 
the eye, aſſiſted with glaſſes, leaving only a little dry pale 
brown gloſſy duſt, on being ſqueezed. 


Havinc obſerved the wheat from my Northumberland 
quarters, never affected by it; but conſtantly found and per- 
fect, through many years that I have been obliged to keep it 
for my own uſe, even in the ſame granary with Weevil- eaten 
wheat; I was, and am ſtill, inclined to conclude, the ene 
is ſome how lodged in the grain before it grows hard. It might 
not have been then too late to have had that better proof of 
this, which I have ſince been able to get, by diſcovering little 
eggs and maggots half formed into flies in the grain. But as 
I had nothing particular at freſt to lead me to ſuch an examin- 
ation, I waited till the next crop; and at all times, between 
day and dark in calm weather, during the- ſeveral days of 
growth from the blooming time, till the livery or hardening. 
ſtate of the grain, I viſited a field, if poſſible, to diſcover 
whether any of theſe flies appeared amongſt the heads of the 
| wheat during the ſoft ſtate of the grain. - Accordingly, in a. 
pleaſant evening, after the ſun was down, and every thing 
ſerenely calm, I found the raſcals extremely. buſy: amongſt my 
ears, and really very numerous. I immediately incloſed ſome 
of them in a light looſe handkerchief; and by the magnifiers 
of my teleſcope, I took occaſion minutely to examine them. 


Tuxv are a pale brownifly moth, with little trunks or bodies, 
ſome trifle ſnorter than their wings; and as ſome of their little 
bodies appeared bulging as if loaded, I applied the preſſure of 
a fine ſtraw upon them, and ſaw them ſquirt out, one after 
another, a number of little things which J took to be eggs, 
fome more, ſome leſs ; ſome emitted fifteen or twenty of them, 
and others appeared extremely dank in their little trunks, 1 | 
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T could not make diſcharge any thing like an egg. Whether 


they had done this in the field before, or were of the male 


kind, I could not tell, but from this diſcovery I find in my 
diary, many years. ago, this concluſion, “that there need not 
be above two or three flies to an ear of corn, to lay eggs 
enough to deſtroy the greateſt crop.” 


I uus obſerve, at that time, that the bloom or farina of the 
ears had for ſome days diſappeared, and the grain was nearly 
filling, though in a kind of milky ſtate; and at ſuch a 
time the huſks or capſules are generally ſufficiently-open to 
admit the entrance of ſuch flies; for I imagine, that as nature 
certainly intends that farina to impregnate the grain, and as 


that could only be done by its falling into the capſule, ſhe | 


muſt neceſſarily favour ſuch a proceſs by opening the mouths 
of thoſe veſſels. | | 1. 


SOME agree with me, that the fly does not perforate the 
grain, but they ſay it lays its eggs upon the * ot the huſk, 
and when they are hatched into -maggots, thoſe eat through 
the huſk into the grain; but I muſt' think ſuch a ſuggeſtion 
certainly liable to many objections, even in the pea, from 
whence ſuch gentlemen have drawn their arguments : The 
egg of that bug, they tell us, is laid upon the back of the 
pod, next the pea; and from thence it hatches, . and eats 
through the pod into the pea. The ſettling of ſuch a point 
ſeems to be of little conſequence, but to juſtify nature or pro- 
vidence in the wiſdom as well as perfection of its modes. Can 
it then be preſumed that an inſect ſhould, by particular in- 
ſtinct, be directed, to depoſite its eggs for its ſpecies into a 
proper nidus, which ſhould be alſo a pabulum for the young 
as that egg hatches, and yet that they ſhould only be permit- 
ted to do this upon the outſide of the coat of the nidus, from 


whence it may be liable to be removed by numberleſs accidents? 


For where one egg only is laid, the viſcus matter that might 

ſurround it, cannot reaſonably be thought a cement ſufficient 

for a grain or huſk in actual growth, as it might be with a num- 

ber of eggs ſtudded together on a leaf, or round a twig, ac- 

cording to the nature of ſome flies. Again, ſhould even ſo 
: Ud 2s ſmall 
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ſmall a viſcous matter confine the egg to the outſide of the pod 
or huſk, againſt many accidents, yet what can we ſuppoſe will 
reſerve the maggot, juſt hatched, from thoſe accidents, when 
it lies on the outſide, on the back of the pod, or huſk ? Be- 
ſides, I muſt think I have diſcovered an egg as well as a maggot 
under the ſkin of the pea, without any viſible lead to it, which 
muſt be a conviction it is not a maggot till it is hatched in the 
pea ; therefore it ſeems reaſonable that the parent of that bug 


perforates the pod, and then into the pea, in its tender and 
{oft ſtate. | = wy 


I vis then ſuch a ſuggeſtion may not have ariſen from the 
callous ſpeck that may be obſerved, with which nature cloſes 
up the wound made in the pod, by the parent of that bug. 
But how is this buſineſs of the worms eating through the huſk. 
of the wheat, and then the grain, till they come out in a 
fly, a little above the germ, at the other end of the grain, to 
be thus conſtantly performed, if the egg is only laid upon the 
end of the haſk ? For we clearly ſee thoſe eggs do not all 
hatch at once ; and after the wheat 1s thraſhed out, in which 
operation, to be ſure, it muſt endure a pretty rough uſage 
(effet that "buſineſs as you will) how can it run ſo many 
chances, without being diſlodged or deftroyed ? I may further 
aſk, what ſhould ſupport the maggot from its hatching, till it 
gets through the hu{k into the grain? We fee in moſt other 
ſpecies of inſects, the worm, maggot or caterpillar, begins to 
eat as ſoon as it can twiſt about, and certainly the huſk cannot 
be the firſt pabulum intended by nature for this maggot. Be- 
ſides, from the obſerved tenderneſs of ſuch maggots, if they 
are not well preſerved from ſcorching ſun beams, wind or 
rain, they muſt be ſubjected to various deſtructions, if the egg 
can be ſuppoſed to be hatched but in the grain; and it could 
not in any wie be the intention of nature, that they ſhould be 
deſtroyed by their own miſeonduct; for we diſcover, in other 
inſtances, that her tenderneſs to flies, which propagate by 
eggs, directs. them to depoſit their eggs on the under fide of 
leaves, that are a good ſecurity againſt the force of ſun beams. 
and weather; and as ſoon as they hatch, thoſe leaves become 
the immediate food for thoſe maggots, worms or caterpillars, 


Tun 
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Taz ſame arguments muſt hold good againſt the eggs being 
laid on the end of the grain; and it is no new thing to advance 
that hundreds of buſhels have been carried very fair to every eye, 
from the barn or treading floor, into the granary ; where, if 
thrown into a heap, the collected warmth vivifies the egg, and, 

in proportion to the growth of the maggot within the grain, 
the warmth is increaſed ; and even whilſt the middle or lower 
parts of the heap ſhall be alive, and ready to fly away, the | 
upper parts ſhall be quite fair, and yet nevertheleſs hatch even 
at ſome diſtant day, with a proper warmth, if not periſhed by 
any coldneſs or other exceſs in weather, or by art: I ſay then, 

in ſuch a length of time before hatching, the odds are greatly 


againſt the egg or worm's ſticking to the grain till it hatches: 
or eats in. 


THrxsz things being conſidered, I thought that I had ad- 
vanced far enough in inveſtigating this point, to be con- 
vinced the evil was effected by laying the egg in the grain, 
and in the ſoft ſtate of it; and that thoſe obſervations, ſaid: 
to be made of the egg being laid on the huſk, or on the out- 
ſide of the grain, were inaccurate, and eſpouſed without a due 
conſideration. But, in order to make it as clear to others as 

myſelf, I muſt here beg leave to aſſert, that I have diſtinctly 
ſeen with my glaſſes the egg in the grain of wheat, at the up- 
per end of it, beneath the ſkin, and round it a ſmall yellow: 
{tain, as if the milky ſubſtance had received a tincture from: 
the egg; and as a further confirming circumſtance that theſe 
eggs are laid in the ſoft ſtate of the grain, I find in my diary, 
that many years ago I vilited a field of one of my neighbours, 
who having been extremely late in his harveſt, in very warm and 
temperate weather, had his wheat all eaten out ; the flies were- 


crawling out of the ears, and this whilſt the wheat was 
ſtanding., . 


Acain, that the conviction may be as full as poſſible, it is 
an indiſputable certainty, that this maggot eats from the up- 
per end of the grain, as it ſtands in its huſk, down to the low- 
.er end, and comes out in a fly a little above the germ. Now 
to. ſupꝑoſe that theſe eggs are laid. conſtantly upon that end ot 


the 
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the grain, is to believe this fly capable of diſtinguiſhing ſuch 
particular end, in every confuſed direction that the grain may 
be thrown into after it is thraſhed out; and therefore the no- 
tion of the fly's laying its egg upon the outſide ot the grain, 
and that egg's never being diſlodged, and the maggot's hatch- 
ing upon that end, and eating into the grain, without bein 
removed from that particular end, muſt be an abſurdity of the 
firſt magnitude. In the huſk indeed the fly might find that 
certain end of the grain, becauſe in that it always lies in its 
proper direction, and it is reaſonable to conclude that inſtinct 
would ſerve a fly for ſuch a purpoſe; but then this cannot re- 
move the abſurdity before taken notice of, that of laying its 


egg upon that end of the grain conſtantly, as well before as 
after it is thraſhed, 


Nærukk, I may ſay, from the minuteneſs of her ways in 
effecting her intended purpoſes, is frequently out of the com- 
Prehenſion of man, and although his microſcopical improve- 
ments upon viſion have helped him to many diſcoveries, nu- 
merous are the things that ſeem ſtill to remain as a ſecret to him. 
We can ſee in ſome flies their immediate changes from the 
firſt proceſs of propagation, quite through their periods of 
life; and from thence we are inclined to pronounce a rational 
hiſtory of their continuance, brood after brood : Yet in ſome 
flies, though we can carry them through all theſe ſeveral 

changes, there are certain phænomena not to be accounted 
for; particularly, how the length of time between their 
changes into flies, and their laying their eggs for the continu- 
ance of their ſpecies, is employed by them. This defect we ge- 
nerally ſupply by conjecture, that the time is ſpent in ſome tor- 
pid ſtate: But there are ſome diſcoveries as to certain inſects, 
that make it extremely difficult to ſuppoſe ſuch a ſtate; and if 
we regard what naturaliſts tell us of ſome of the moth flies, and 
indeed our own obſervations upon them, that after the 
become a fly, they never attempt any kind of ſuſtenance, but 
are ſeemingly ſolely employed in the buſineſs of fecundation, 
and the females in particular, in depoſiting their eggs for a 
new brood,” we ſhall be puzzled to account how infects, that 
never eat after their change into a fly, can exiſt | Pg ſo 
long 


- 
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long a period as a great part of the fall, and generally of a 


long winter, till the period of the ſoft ſtate of the new grain; 
and to what ſhelter they can retire from ſuch a ſeries of weather, 
generally too ſevere for ſuch tender forms. We may imagine 
ſome intermediate brood, but what ſhall we fancy to be the 
nidus or food to bring them to this fly weevil again, ready for 
that new period of ſoftneſs in the ſucceeding crop of grain ? 
From hence, perhaps, it is that ſome gentlemen have grown 
fond of the opinion, of their eating out of one grain, and then 
flying to another grain, and laying their eggs upon the ends 


of them, for a new brood; but as even weevil eaten wheat is 


generally conſumed one way or another, long before the kern- 
ing of the new crop, the difficulty (by ſuch a ſuppoſition) will 
have many long months to contend with. Therefore others 
tell us, they lie about in barns, &c. However, the ſtanding 
crop eaten up, before taken notice of, is with me ſufficient to 
confute ſuch a ſolution of that difficulty: And I might add 


my own ſtrong fumigations of my barn and granary (though 
enough to deſtroy a world of inſects) have been unſucceſsful, 


with reſpect to this fly weevil, in the new crop. | 


I uus here ſtep aſide to inform you, that though my wheat 
would, when weevil eaten, pretty generally come up in the 


field, yet when I was obliged to ſow it, if I did not double the 
uſual quantity (which the ſeaſon always governed me in) the 
ground would be ſcanty, and extremely beggared for want 


of ſeed. I readily concluded the cauſe of this to be, that the 
grain was too much eaten (that is) the maggot was too far ad- 


vanced in it, and therefore ſuch grains periſhed; and indeed 


for ſatisfaction in this point, I twice tried, after waſhing the 
450 and drying the light chaffy ſtuff that ſwam at top, to 


ow thoſe grains, and conſtantly found all that I could ſqueeze 


flat with my fingers, never ſprouted, ſow them how I would. 
This, I hope, will be looked upon as a very good anſwer to 


both of thole haſty aſſertions, - that ſuch wheat will nevertheleſs 


grow when ſown, and likewiſe make a tolerable flour; for 
grind it how you will, I muſt be bold to fay, it can produce 
no flour at all; and the flour imagined to be got from weevil. 

eaten Wheat, is only from ſuch grains of it that have eſcaped 


the 
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the weevil, or are but halt eaten, perhaps by the maggot's not 
having run its courſe in nature before it was deſtroyed; which 
is the preſumed cauſe of that prodigious clammineſs in bread, 
from wheat that has the weevil in it, as the moiſture of the 
maggots continues in the flour; but in biſcuits that clammineſs 
may be dried up, by the heat of the oven, as thoſe cakes are 
generally very thin. ' 


* 
f 


Tur author of the Complete Body of Huſbandry, vol. IV, 
page 347, of the octavo edition, ſpeaks of a fly in England, 
that ſometimes attacks the wheat in its ſoft ſtate; and calls it 
a ſmall black fly, not bigger than a large pin's head. He ſays 
they faſten on the ear in numbers, eat into the corn, and lay 
their eggs, which hatch into maggots, and devour part, and - _— 
ſpoil the reſt of the grain. He further ſays, the fly may be | 
diſlodged whilſt it crawls on the ear, for they are ſo tender, 
that a very little force will deſtroy them, and that. they only - 
appear in dry years, for rains in any quantity deftroy them; 
and from thence recommends the Iriſh: method of rope hauling 
the wheat in dewy mornings, to bruſh the fly off, which will 
then be deſtroyed. | 55 | * 
I cannor readily agree with him here; for certainly as the 
fly got to the ear before, it is reaſonable to think it could, 
after falling off, crawl up again, unleſs the fall could be ſup- 
poſed to cruſh ſo ſmall an animal as a pin head. T herefore I 
ff * was perſuaded, unleſs the diſturbance of rope-hauling was 
conſtantly given, the fly would return again ſo often, as to 
make it a tedious work of many days, at leat every morning 
and evening, from the caſting of the bloom, to the hardening 
of the grain. I have ſince fancied, that by the ſame author's 
method of fumigating turnips, juſt come up, in his third vol. 
page 348, with orpiment, every here and there, thrown about 
on live coals,” to windward of a wheat field, in a gently moving 
air, the prodigious thick foggy. ſmoak raiſed by that drug, 
might kill the moth-fly, as he ſays it will do the 2 7 Ee 
without injuring the turnips, even in vegetation. I ſay, I 
imagined the doing this pretty often in the wheat field might 
be of ſervice; for though orpiment is of an arſenical nature, 
| 4 1 


TT ww } 
ws 1 found” it ſo ſtrongly recommended, and have alſo read | 
that though poiſonous, it had been ſucceſstully preſcribed to 


be worn round childrens necks, as a deſtroyer of worms; I at | | | 
firſt thought that might do: Yet as fire often renders things |} 
(really ſafe and innocent when crude) 'very noxious, there } | 


might be a poſſibility of danger in it; and reading of ma 
bad ſymptoms occaſioned by it to the ſhot caſters, who uſe it 
to increaſe the fluidity of their lead, that it may run quicker 
or more certainly into globules, T-could not think (upon bettet 
reaſoning) to make uſe of ſuch an experiment. Peter! 


| My end in all this enquiry, was to prevent the deſtructlon 
made in wheat, by deſtroying this inſect in its egg; and 1 
amagined I had foundation enough to conduct me to that point, 0 
from the accounts given of hatching in Egypt, and what we 
may collect with certainty from Du Reaumer's elaborate treatiſe 
upon raiſing fowls; beſides many little family obſervations, 
that correſponded with the common ſenſe of things. Experi- 
ence ſhews, that a fowl greaſed (as they ſometimes are under 

the wings to kill the lice) can never hatch an egg. I alſo” 
remember a lady, curious in turkeys, in order to produce a 
forward brood, ſet her hens in her ſmoak-houſe, whilſt her 
meat was hanging, but the eggs did not produce one pout 4 
and it was diſcovered that the hens had been greaſed by the 
-accidentaldrippings of the meat. 28 


As theſe diſcoveries ſquared with the French method of pre- 
ſerving eggs, by tallowing them over, founded certainly upon 
the principle of keeping out the air, which would otherwiſe 
give them, in long vovages, a noxious and diſagreeable taſte 
of flaleneſs; I thought T might conclude, that beſides warmth, 
air was eſſential to the vivify ing or 3 an egg; and the 
hen-houſe wives confirm me in it, by their cba obſerva- 
tion, that hens, &c. not only turn their eggs, but leave their 
neſts, at proper periods; and thoſe that hatch well, cool them- 
felves frequently with water, whilſt others perpetually brooding 
(if they do not die themſelves) addle their eggs. 


Upon theſe two principles then of heat and air, I thought 
myſelf pretty certain of effecting the deſtruction of theſe eggs 
2 2 E | in 
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in the grain; and therefore I endeavoured to hit upon ſuch a 
method for their deſtruction, which ſhould be attended with- 


the leaſt labour and expence. Too much warmth, or too 
little, or an entire excluſion of the air, muſt do the buſineſs. --- 7 


Could it be conſiſtent with. the prudence of a farmer to thraſh. 
out his grain as ſoon as reaped, to be ſure a drying kiln might 
be ſo conſtructed as to deſtroy theſe eggs, by communicating 
too much warmth ; but as there are many reaſons. for a farmer 
(beſic es his other neceſſary buſineſs) not to thraſh out his grain 
ſo ſoon, leſt he introduce the other inconveniency to his crop 
of muſtineſs and bad ſcent, I was obliged to bend my thoughts 


wWholly to the excluſion of the air; for wheat, I Know, will 


contract a degree of warmth in the mow, which is oftentimes 
of great ſervice to plump out the grain, by ſomething like an 


atter circulation, in the ſtraw; and to increaſe that degree of 
warmth, ſo as to deſtroy the eggs of the Weavil, might be a 


means to mould the ſtraw, and funk the grain; therefore I ſay, 


J fell ſolely upon the excluſion of the air as much as poſſible; 
and this I was happy enough in effecting with great ſucceſs to, 
my crop for many years, till my old age and infirmity prevent- 
ed my attending my ſervants whilſt they were purſuing my. 
directions; and not till then had I the leaſt reaſon. to complain, 
whilſt others were eaten up in their crops ;.. but villainy and, 
negligence are ſuch; concomitants in ſervitude, that I- have. 
been again deſtroyed, plathly. to be accounted for from the 
viſible abuſe of my conſtant directions. The method 1 have 
taken is this. | | OS: ir 


I REAP: as early as I poſſibly can, reſpecting the dryneſs of 
the grain, as well as the ſtraw, which would otherwiſe funk it. 
At leaſt two fect quite round the mow. I leave a vacancy,. 


Which is to be well trod with foft hay, or beaten ſtraw; there- 
fore I keep perſqns conſtantly treading down thoſe margins. as 


the mow riſes; and when I reach the.eves of my barn, I lay; 


on and . tread down. a very thick covering of the ſame ſtraw or. 


hay, and weighd it well down at top. Had I not found this 


effectual, I would have gone to the expence ot filling in and 
plaiſtering my barn, being convinced that the excluſion of 


air, as much as. poſſible, could be the only effectual method 


of billing thoſe eggs, which as they are ſo very ſmall befors, 


' hatching, 
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hatching, could not give the "leaſt diſagreeableneſs in eithet 
look, taſte or quality, in the flour. This method I publiſhed 
many years ago; and many gentlemen have aſſured me, they 
have practiſed it ever ſince, and continue to do fo now with 
the greateſt ſucceſs. The farmer that chuſes to try it, if he 
ſuffers nothing to prevent an early harvet, will, I am per- 
dee: confers the juſtice of what I have ſuggeſted ; but if, 
by any means, he ſhould be late in his harveſt, and the tem- 
perature of the weather ſhould be ſuited to the principles of 
hatching; or if he ſhould be too early in beating out his grain, 


it cannot then be of any real ſervice, but by accident, as the, 
miſchief may be done in the field, and an egg not deſtroyed in; 


the mow, may hatch in the granary. 


You ' muſt here permit me to tell you, I have conſtantly 
laughed at all thoſe ridiculous noſtrums of brining, &c. to 
prevent this injury of the weavil, as well 'as that other de- 
ſtructive evil called the ruſt. They may be of ſervice to 
quicken the vegetation of the grain; and it is reaſonable to 
conclude they will deſtroy all vermin that lie in the ground 
when it is ſown; but that this brine, or any other ſolution, 
can remain and paſs through the courſe of circulation, in a 
very long ſeries of winter months, and preſerve its virtue to 
the kerning time of the grain, ſo as to prevent theſe flies from 
invading it, or indeed to check or correct the corrofive moiſture 


of particular airs, which produce ruſt, is an abſurdity below 


the dignity of a rational man ; notwithſtanding many writers 
have given into it. I always looked upon thoſe gentlemen, as 
forgetful of the philoſophy upon which tney ſet out within the 
firſt parts of their works; and I ſuppoſe to make a book of 


bulk, they ſtuff in the errors of old and obſtinate farmers, 


from one century almoſt to another. I remember I had an aſs 
of that kind, and for the ſake of conviction, | indulged his 
roje& of ſteeping and briningy, and went ſo far as to leave 
Fin a parcel of wheat which he might put up or mow as he 
pleaſed ; and though his obſtinicy would not ſuffer him to be 
convinced, I was, to my coſt, whilſt the reft of my grain, 
conducted by my direction, was good and uſeful. . Quick ſilver, 
we are lately told, will circulite with the juices of, a plant in 
vegetation, without injury to it, and it has been ſucceſsfully 
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pplied that way to kill the lugs and ſnails on wall fruit; yet 
Ache difficulty of inſerting it, or impregnating wheat with it, 
before ſowing, could be got over, I cannot ſuffer myſelf to 
embrace any perſuaſion, that the virtue or ſubtilty of the 
quickſilver could continue ſo many months in the wheat, by 
ans kind of innate quality, in ſuch a long ſtage of growth, 
through a very bad winter. Therefore even that diſcovery, in 
my opinion, has not removed the abſurdity hinted at. I have 
mentioned the ruſt, as preſumptively occaſioned by ſome cor - 
roſive quality in the air; and though it is out of my preſent 
ſubject, I will juſt hint that Du Pratz, in his hiſtory. of Loui- 
ſiana, takes notice of ſuch a deſtructive obſtruction to the 
raiſing of wheat in that country, though he does not call it by 
any name that conveys an idea of ruſt. He ſpeabs of it as a 
brown red pearly drop, found at the lower joint of the ſtalk, 
which, in a ſhort time, pervades the whole ſtalk upwards, and 
periſhes the grain: As this is pretty ſimilar to what we diſcover 
ere, it may not be amiſs to look upon it as a corroſive ſub- 
ſtance, communicated by the air; and 1 do believe it will be 
found to be the better opinion, upon a more accurate inveſti- 
gation ; for I have long been ſatisfied, that the aſcenſiog of 
the juices are thereby prevented; and the ruſty duſt ſeems to 
be nothing more than thoſe juices oozing out of thoſe corroded 
parts, or wounded-pores, that turn to that colour on drying; 
owever I muſt declare, I never yet diſcovered Du Pratz's 
brown red drop on any Wheat of mine, notwithſtanding it has 
ſometimes been deſtroyed with the ruſt. This rubigo was a 
diſorder obſerved in wheat of very ancient date, and the 
writers, from one to the other, recommend preventing it by 
brining, &c. as before; ſome indeed juſt hint at the truth, by 
calling it by the general term a blight; but why they ſhould 
think of curing blights by an application before ſowing, is a 
curious myſtery, it ſhould ſeem as if ſuch men fancied, that 
the poſſible conſtitutions of air can as eafily be prevented by 
their brine, as it can be kept out, or exhauſted by an air 
pump. Some, indeed; impute both weavil and ruſt to certain 
foils; but as wiſer men than I, have ſeen cauſe to complain of 
the abſurdities that have been adopted by writers that were 
good philoſophers in other matters, I ſhall not give myſelf any 
trouble to endeavour at an exploſion of ſuch ah opinion, well 
knowing 
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Knowing that all lands, where air and moth can come, may 
be, and are ſubject to thoſe evils, when they are about; and 
indeed every ſort of wheat that I have tried, has been attacked 
hy them both; but from barley and rye's conſtantly. eſcaping 
the weavil, Tam at preſent perſwaded their protection happens 
only from their beards or awns; therefore a long bearded 
wheat would be worth propagating for a trial, as I never heard 
the bread. made from. ſuch ever objected to, nor indeed its 
increaſe complained of. This I ſay, believing that thoſe gen- 
tlemen who tell us that bearded wheat has been deſtroyed by 
the fly weavil, are ſome how miſtaken, from the improbability 
of the fly's getting into the capſules through thoſe awns. They 
give for a reaſon, that the awn in wheat. never ſticks to the 
grain, as it does in barley; but as I never faw rye the leaſt 
affected by the fly, which is of a ſimilar growth with a grain of 
wheat, and has no awn growing to it, though the huſk has; I 
muſt conclude it may be ſtill ſome miſtake in the aſſerter; for 
certainly thoſe awns, even on the huſk, if any thing long, 
muſt embarraſs the fly, and prevent his miſchievous purpoſe. 


Haix thus, my good friend, endeavoured to comply 
with your requeſt, it remains that I ſhould make ſome apology- 
for the length of it; but if we conſider enquiries into nature 
muſt be more or leſs prohix, according to the helps that can be 
got, you poſſibly will think any endeavour to be ſhorter, . 
might have left my on concluſion leſs clear and intelligible. 
I'know net how convincing my. arguments may be,. but you- 
have my free leave to make uſe of them as you pleaſe ; and I. 
ſhall be glad, through your means, to read any thing that may- 
ſhew wherein I am miſtaken... | $0 


Jam, dear Sir, 


Tour very reſpectful humble ſervant, 
LL ANBON CARTER. 


covered with the under leaves of the huſk, 
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Same Subjet?, by the Couumrrrzx of HousBawDey. 


AA N cnquiry into the means whereby the injury of wheat 
7 in America from flies, may be leſſened or prevented, is 


attended with difficulties and uncertainty here; becauſe the 
members of the committee are at a diſtance from the imme- 
diate ſeats of obſervation, and cannot obtain that accurate 
knowledge of facts, which is requiſite to inſure _the principles 
they adopt from errors. However, this is not thought a ſuf- 
ficient objection to their doing all in their power towards put- 
ting ſo intere!i'ing a reſearch on a plan of inveſtigation, and 
furniſhing gentlemen, of learning and leiſure, in the places 


where the miſchief prevails, with hints that may ſerve as a 
baſis to ſuch a ſeries of obſervations and experiments, as may 
probably be productive of the defired diſcovery. | 


Tr is Taid the injury of wheat from flies began in North- 


Carolina, about 40 years paſt, where it has been difficult to 
preſerve it ever ſince, unleſs in ſpring-houſes, or other cool 


places; and that the Indian corn of that country being of a 


ſoft and tender quality, is alſo liable to be injured by the ſame. 


inſects, but may he preſerved from them, by keeping the cob 


Tuna theſe miſchievous flies have extended gradually from. 


Carolina into Virginia, Maryland, and the Lower Counties, 


on Delaware; to the laſt of which places they did not arrive 
till ſeven years ago, and had not yet penetrated into Pennſyl- 
vania, or paſſed the Delaware. That in the tranſit they have 
been principally confined to low level moiſt lands; and when 
they have been found in high dry lands, they have been but 


few in number, and did not remain longer than one ſeaſon. 


From whence we may rationally infer, that the high dry lands 

do not afford them equal conveniencies for ſubſiſtance and 

propagation, that the low level moiſt lands do, Where many 

things conſpire to make all grain raiſed in them, of a ſoft 

ſpungy quality, and peculiarly adapted to become the — 
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neſts of tender inſects; and therefore thoſe are the places in 
which ſuch inſects will abound, and the wheat raiſed in them, 
is the only kind which they can pierce and injure, The 
truth or falſhood of this inference may readily be aſcertained, 
by experiments with different kinds of grain, put into a fly- | 
infected granary. The following pertinent experiment is ſaid 
to have been often tried. Put three parcels of Indian corn” 
into a place with fly-bitten wheat; let one parcel be of the 
firſt kind on the cob, and covered with the huſk ; a ſecond of 
the hard flinty grains; and the third of the ſoft tender grains, 
both the latter ſhelled; the firſt and ſecond will be ure | 
whilſt the third is worm eaten in the ſame manner as wheat, 


Tux accounts we have of theſe fligs are various; but the 
moſt probable is, that they are whitiſh butterflies or moths, 
which reſt in the day, and are active in the night. They ap- 
pear to be of the ſame kind with thoſe that do the like miſchief 
in Europe, which a gentleman of Angumois deſcribes to Mr. 
Duhamel inthe. following manner... Fe Hs ov 


„Tux great loſs,” ſays he, we have ſuffered in ourcorn, 
© and-eſpecially in our wheat, for 17 or 18 years paſt, has put 
us on making ſtrict enquiry into the cauſes of a corruption 1 | 
with which our grain is intected. The common opinion is, 
e that when the corn is in the bloom, that is to ſay, in the 9 
© month of June, ſmall white butterflies lay their eggs in the - 158 
<«; flowers.” When the. grain is-ripe, the eggs are cloſed in it, 9 
<« and as ſoon as the corn is laid up to be kept, it is found to 
_ «, ferment. This fermentation raiſes an heat, which hatches 
e the eggs, whence little worms. proceed, which; are trans- 
1 2 into chryſalides, and theſe are afterwards metamor- 
er phoſed into grey butterflies or moths.“ 
r | | yy 


\'Txrs-proceſs of the flies in Europe, conforms wich the ob- 
ſervations of many gentlemen in America, ſome of whom aſ- 
ſert they have ſeen the pertorations in the milky grains in the 
field, and in the dry grains ot wheat, into which the flies had 
pur their eggs. This is the leſs” to be queſtioned, ſince it is 
the well known manner by which plumbs, cherries and fruit, 
trees, ate injured by other inſects. {ihe i {+1798 14 ö 


* 
— — — — * — - 
— 


— 


— 


— — — 
— 2 — — — — 


— Kc 


Ir is ſaid the moſt conſiderable injury dane to the Wheat by 
flies in America, is after it is reaped and laid up, which the 
gentleman in Angumois does not mention to happen in Eu- 
rope. For a few days after the chryſalides are metamorphoſed 
into flies, theſe flies copulate, and impregnate more found 
grains of wheat with their eggs, which again produce worms, 
chryſalides, and new parent flies; whereby the number of 
worms is ſucceſſively multiplied, and the miſchief iucreaſed 
during the warm weather, but ceaſes in cold, and returns 
ain in the ſpring. The ſpring flies are ſuppoſed to proceed 
in worms, hatched at that time in eggs, preſerved in the 
grain through the winter; becauſe they are preceded by 
worms, are ſhort lived, and never ſeen till the ſeaſon is become 
warm; and becauſe vet cold winters have been obſerved to 
leſſen the number of flies the enſuing ſummer, which is ſup- 
poſed to be from the eggs being frozen, and deſtroyed in the 
[a ug The gardiners in Europe preſerve their fruit trees, and 
ruit, by carefully deſtroying the neſts of thoſe inſects which 
injure them, and when theeggs ot inſects are depoſited in any. 
known place, or thing, it certainly would not be impracticable 
to prevent any miſchief ariſing from them. Therefore in this 
enquiry it may be uſetul to know, how and where the wheat 
fly is preſerved; if in the wheat, it may be diſcovered by the 
following experiments. Expoſe to ſevere froſt a quantity of 
wheat, that had been fly injured in the fall; after wards put 
this wheat, and an equal quantity of the ſame parcel, that 
had not been froſted, into different veſſels, and keep them a 
due time in the degree of warmth requiſite to hatch the eggs. 
If the facts are as above ſuppoſed, living worms will be found 
in the latter, but not in the former. ee nen e 


Tux eggs of theſe flies have ſometimes hatched, when the 
ſeaſons have been extreme hot and moiſt, in the corn ſtanding 
in the field; But this rarely happens till after it is ſtacked or 
houſed, and a fermentation enſues. : i rented 
Tux common method of preſerving wheat from harveſt till 
it is threſned, eſgecially. in places moſt ſubject to the flies, is in 
ſtacks in the field. Theſe ſtacks aſſbrd a remarkable phæno- 


— 
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menon ; for the ſouth fide of them, which is more immediate-. 
1y.expoſed to the rays of the ſun, become ſoon heated, and 


hatch the eggs contained in the grains of wheat from the ſur- 

face to about eighteen inches in depth, whilſt no worms or 

flies are found deeper, or on the north fide. If the degree of 

heat which hatches the eggs in the ſouth fide of the ſtack, and ' 

the degree in the north fide, which preferves them without 

hatching, were aſcertained by a thermometer, it would lead us 

to a means of preſerving the grain, either by keeping it cool, 

and thereby preventing the hatching of the eggs, or heating 

it, ſo as to corrupt them, without injuring the corn; for the 

difference of warmth in which eggs may be preſerved, hatched, 

or cofrupted, is but ſmall; 93 degrees of heat in 21 days 

gives growth to the chick in an hen's egg, from a little ſpeck 

into a perfect animal body; but the ſame egg would be ren- 

deted unfit for producing a chick by a greater degree ot heat, 

ſcarcely enduring 100 degrees without prejudice, and a much 

leſs degree than 93, would not ſuffice for hatching it.” The 

degrees requiſite to hatch: the eggs of theſe flies, to prevent 
their harching, or to corrupt them, might readily be known, ? 

by putting the ſame kind of fly-injured wheat in different open FR 

veſſels, and keeping them in different degrees of warmth, 

making 93, or the warmth of the prolific part of a ſtock, the 

medium ſtandard. e #227) | 


— AnoTHER experiment, of great importance in this enquiry, 
ſhould be made at the ſame time, to diſcover whether the eggs 
of theſe flies can be hatched, or the worms exiſt, without the | 
frequent acceſſion of freſh' air: This may be made, by trying - 
a bladder cloſe: over a veſſel, containing the above kind of 
wheat; and keeping it-in the degree of warmth that will hatch 
the eggs; and if the eggs in the open veſſel hatch, whilſt thoſe 
in the covered one do not (which, philoſophy teaches us, 
will probably be the caſe) it proves that ſecuring the ſheaves 
of corn from the acceſs of freſh air, by covering them cloſe in 
' ſtacks or barns, with hay or ſtraw, &c. and keeping the Pl 
_ threſhed grain in tight caſks or granaries, will be an effectual £0 
preſervative of the wheat from the injury of flies. It likewiſe 
proves, what is very uſeful to be known, that fly-injured 
77 F f ry wheat 
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wheat in the holds of large veſſels, or in deep bulk in granaries, 
; will not receive further damage from inſects, but on thoſe 
| ſurfaces which are expoſed to the acceſſion of freſh air. 
Tux —_— experiment on peaſe, is an encouragement to 
attempt the preſervatiom of wheat, by excluding air from it. 
Take any quantity of Engliſh peaſe intended for ſeed, divide 
them into two parts, put one in an open veſſel, keep the other 
in a veſſel well corked; that pafcel' to which the air has had 
admiſſion, will be worm- eaten in the ſpring, whilſt the other. 
remains found, and untouched by inſects. 4 | 
Ir would be a great point gained, to deſtroy all theſe” flies 
in granaries and mills, by ellen vapour, if it could be eaſily 
done. But Mr. Duhamel ſays, no other vapour, but that from 
burning ſulphur, which is injurious to the grain, willdoit. This 
aſſertion is extraordinary, and the truth of it is to be doubted, 
ſince all other inſects are readily killed by vapours of various 
kinds. If bones of animals, or hartſhorn,” are laid on an open 
fire, in a room where the ſmoke is confined, it will kill all the 
bugs, fleas arſd flies in that room: But the leaſt nauſeous, 
and yet the moſt deadly vapours, are from the ſuffocation of 
fire; thus the ſpirits of charcoal, confined in a cloſe room, 
kills the ſtrongeſt animals in a ſhort time;“ and therefore it 
may rationally be expected, that a pot of theſe coals fired, itt a 
cloſe granary, could not fail of deſtroying the flies in it in one 
night: However, there is no determining this matter à priori, 
becauſe of the difference in reſpiration between animals and in- 
ſects; the former taking in air by the noſtrils, and the latter 
by a perforation in the abdomen. But if the fumes of burning 
charcoal be inoffenſive to the flies, it is probable that filling 
the room with a thick, pungent, oleaginous ſmoke, fuch- as 
ariſes from burning the ſtems of tobacco, would ſoon deſtroy 
them, by clogging the air paſſages in the fame” manner as oil, 
which applied to the ſides of inſects, kills them immediately. 
Both theſe experiments may. be eaſily tried, and if they fail, 
others ſuggeſted. 5% 00 e ee ee 
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Wurar being now in bloom, and the flies probably ved 
billy in ates; the tender grains with their eggs, afl 
ſon is, to prevent the hatching o thoſe 14 


that can be done this 
eggs, by threſhing out the corn as ſoon as poſſible, and d 


ing it in kilns or the hot ſun, and keeping it afterwards in | \ 
tight veſſels, or deep bulk in cloſe granaries : If it ſhould heat 
in the veſſels, it might be readily cooled, and kept ſo, by ven- 


tilating it an hour once a week, with a pair of common  houle 
bellows! Lapeer, to Dr. Hale g direction. As 

Ir mould not be Riered 10 bulk, ifs it can be brenne; that 
it N een! eneruſt 0 the 05 * Exauae the air, 

Ir i it is not convenient to chreſh it out ne che Werver 
ſhould be defended from the acceſſion of air, as before pro- 
poſed, till late in winter, and afterwards kept in bulk, or 
tight veſſels, to attempt the prevention of ſpring flies; for which 
. the wheat ſhould be ee out before ring 

Ir the ſtacks of wheat: have hot been es from the in- 
Jury of the flies, the injured part ſhould be threſhed ſeparately, 
and the wheat uſed immediately, or deſtroyed, or the eggs in 
it prevented from hatching: When flies appear in granaries, 
they ſhould be killed immediately, to prevent their doing fur« 
ther miſchief. | 


Bur as all theſe Ger require additional labour and ex- 
pence, it is much to be wiſhed the injury could be totally pre- 
vented; and which, it is reaſonable to expect, may be attained 


ſolely by a proper change of ſeed-grain annually ; that is, to 


ſow the low moiſt lands with hard, dry, flinty wheat, of high 
mountainous lands, inſtead of their own product. For it is 
well known to naturaliſts, that the quality of fruit, grain and 
vegetables, depends on the climate and foi : The apples ot a 
Newtown pippin- tree, growing in New-York and Virginia, 
have ſcarcely a reſemblance in taſte. The vine from which Bur- 
gundy wine is made in Burgundy, when tranſplanted into 
Champaigne, produces Champaigne wine; and the Champaigne 


vine; tranſplanted into Burgundy, makes Burgundy wine. 


f 2 Beans 
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Beans and peaſe from England, planted in America, ſoon dwin- 
dle much from the . and the alteration that ſoils and 
climates. produce on Wheat is ſo. well known, that all careful 
farmers in Europe change their ſeed - grain often; this is fo re- 
markable 1 in America, it is obſerved, that the red flinty wheat 
which grows in the ſtrong. mountainous lands, when ſowed in 
low moiſt places, undergoes a gradual. change: for four years, 
and then becomes light coloured, thin ſłinned, and of a ſoft 
texture; and that this wheat fomed.a in the high lands, takes the 
ſame time to recover its natural colour and quality. Therefore 
if the injury of wheat from flies, depends on the ſoft quality it 
contracts by its growth | in moiſt low lands, à proper annual 
change of - ſeed-grain, will alone prove an - eaſy and cer- 
tain remedy n Ne | SF. er 4 . ; 
apongh us. 7 1 
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Qbſervations on the native SILK WORMS of North: America, 
A. M. ANDRA» O men dr 


Read. beſare. the: Society, Mares 2 768. 


H. A D, for a long time, a deſite to know, if, ſome of the- 
wild filk worms of North-America could, With proper 
care, be propagated to advantage; accordingly, in March, 
1766, 1 made an excurſion along the banks of Schuylkill, in. 
ſearch, of ſome pads or cocoons, in which the worms ſpin 
themſelves up anq lie concealed all the winter, in the. nymph 
ſtate, preparing for ee in 8 eins anne en . 
e aal. k | 


1 ſo. lucky: as. to fad Eve cocoons ** 9 Une. pan 
nymphæ in them. Theſe five I placed in my garret..oppoſite.. 
to a window, that fronted the ſun riſing. I did e 198: the. 
warmth of the ſun. might forwand W coming out. 


May 10. Ons of the flies came out; but the window. bag. 
pening to be left open it made its ute 
| : May. 
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- May 13. Our of my pods produced a 


beautifully * next A more of e 
each afly.. 


brown fly, 
m eee 


May 17. Fouls of che flies, which came out of a large looſe 
pod, began to lay eggs. On the 22d, the other two, which 
were males, grew very weak and feeble and unable to fly. 
Next day one ot them died, and the day following the other 
died ; the female fly all this time continuing to lay eggs; on 


the 24th at night ſhe alſo died, having laid near three hundred 


eggs. May 31, my laſt pod produced a large female fly, 6f 
the brown kind like the reſt. But there being no male I could 
expect no increaſe from it. ume zd, ſhe began to lay eggs 
and continued ſome days: On the 8th ſhe died, having laid 
upwards of two hundred eggs. Theſe which my laſt fly laid 
looked at firſt large and full, but in a fe days they began to 
fhrivel and be indented in the middle, as did all the reſt. How- 
ever, I folded them all up in ſeparate papers and laid them by, 
to ſee if any would baten the Pring following. 


Tus male fly is lefs than the female, but his. colours. are 
ä brighter and more beautiful. | 


11 8 of head 7705. 1 examined the eggs, IO 


found them: all dry, and not likely, to produce worms; from 
whence I concluded they had not been impregnated by the 
males. This was a diſappointment to me. But being ſtill ot 
opinion, that they might be propagated, 1 determined to 
make another trial with more caution and circumſpection. 
Accordingly, I ſet out in ſearch of cocoons, and gathered 
ſeveral: of them both from the ſwamps and upland; Thoſe 
from the ſwamps I got chiefly. off the alder; thoſe from 
the upland, off the wild . and the viburnum or black 
my buſhes. 


[OR pods I placed as 1 bad hes thing 1 11 my garr 
window, where the ſun might ſhine on them, as ſoon as it 
aroſe, and a great part of the forenoon. Whe1: I expected the 
flies were near coming out, I tacked coarſe clotus up againſt” 


the windows on the inſide, not. only to darken cm 
| 0 
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. | alſs for the flies to ſettle on, and to prevent them, in attemtp- 

ing to make their eſcape, from beating their legs and wings 
to pieces againſt the glaſs, which I found to be the caſe laſt 
year, and which 1 it is einn Prevented their copulating. 


May 4 Tun kr of my cocoons produced each a fine — 
fly of the brown kind, the ſame as thoſe of laſt year, The two 
following days two more flies made their appearance, and one 
of the eldeſt began to lay eggs, which not ming n ton 
dried _ _ yielded no increaſe. . | 


3 


| On of the males that came out on the 16th, co- 
pulated ich the female that was produced on the 18th. They 
continued together about twenty-four hours; a common caſe 
with moſt of the infect tribe, which lay a great number of eggs 
at once, And er fimilar ny be obſerved in done 


e rer yt Tore 


May 22. Tuts ue ay began t to ; hap eggs ach looked 
plump and fine. Though Fhad now ſeveral flies, wr this was 
the only one from which I had any increaſe, 


June 2. Tas laſt of my flies died, all expiring a as 
they came out. The period of their exiſtence is ſhort, ſeldom 
exceeding nine or ten days, though ſome of the females lived 
to the age of fourteen ps, 281 found by one I had . | 
youre | 


_ Tur eggs chat were Sed began to ste 
and produce worms, to which I preſented for food the leaves 
of our common mulberry; but they did not ſeem fond of them. 
I laid before them ſeveral other kinds of vegetables, and ob- 
ſerved that they ſeemed beſt pleaſed with the alder. 


June 4th, 5th, and 6th. Taz eggs continued hatching = 
producing young worms. 


June 8. Tnosz firſt 10 left off feeding, 8 op 
ſhort, and ſeemed motionleſs. I imagined they were fick and 
2 their food, trying almoſt every kind of vegetable, 
in 


— 


F op Tk 
in hopes of finding ſomething that would agree with them bet- 
ter; bur all to no purpoſe. Having killed ſeveral in ſhiftir 
them from one kind of food to another, while the reſt ſtill con- 
tinued in the ſame torpid ſtate, notwithſtanding all I could do, 
L thought all my hopes of raiſing them were fruſtrated. and 


=o 


concluded they would periſh... 5 a 
Fune 9. I was agreeably furprized to ſee the little animals, 

that I had given over as dead, creeping out of their old ſkins, # 
and appearing much larger and more beautiful thay, before. 

Finding themſelves diſengaged, in a little time, they turned 

about and fell to devouring their old coat, which ſeemed a de- 

licious repaſt to them; after which they reſted about twelye + 

hours, and then began to feed on leaves as formerly with great 

eagerneſs. Ne 6 | | 7 Nit 


June 15, Tas eldeſt worms again left off feeding, ſhrunk. 
up very ſhort, and appeared fixed on the leaves almoſt mo- 
tionleſs. In this ſituation they continued until the 17th, on 
which day, after appearing to be very violently convulſed for 
near half an hour, they threw off another ſkin, which they eat 
as before, and then reſting about twelve hours, fell to their 

I Iſual food. 48 % 
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June 20. Ons of my worms, that had juſt diſengaged itſelf 
from its old covering, whilſt it yet remained weak, was de- 
ſtroyed by a kind of bug armed with a long bill, with which it 
ierced the ſide of the worm, and ſucked out its vitals. This 
bs which I fancy, I muſt have brought in with the leaves, 

I take to be a common enemy to the ſilk. worm in its tender 
ſtate, Its bill is. ſo long, that it ean ſtand at ſome diſtance from 
the worm, and with its weapon wound it, notwitſtanding the 
bunches of hair or briſtles, in form of a pencil, with which - 


the worm is covered, and which are its principal defence. 


* 
—— — * 
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June 23. My oldeſt worms left off feeding, ſnrunk up, and | 
on the 25th, threw off their third covering, which they de- 
voured, and, after reſting the uſual time, returned to feed as 
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- "Fuly 2. Tur v left off feeding the fourth time, and on the 
. Sth parted with their fourth covering, after eating which, and 
reſting as uſual, they continued to feed on the leaves, © 


| Ir is remarkable every change they -undergd adds freſh 
| Ty beauty to the worms, and in every new dreſs, they appear with 
| more gaudy colours and lively ſtreaks. RET, © 


Juby 22 Two of my oldeſt worms left off feeding and be- 
gan to wander about in ſearch of a proper place to ſpin. There- 
upon I got ſticks, in which I fixed a number of pegs for the 
greater conveniency of the worms; though they can ſpin in 
any place, where they have or can form an angle for their 
webs. After wandering about ſome time, they fixed at laſt 
and began to ſpin in a curious manner. ES ca 


Fuſy 23. Two left off feeding; theſe I placed on the racks 
I had made, which I fixed in glafs bottles to prevent the 
worms from getting off: For I found they were apt to ram- 
ble greatly before they could fix on a place to their liking, if 
they were not ſuffered to ſpin among the leaves they feed on; 
in which caſe they begin to ſpin Toon after they leave of feed- 
ing. But I did not like to ſuffer this, as they ſeemed fond of 
drawing bits of twigs and leaves into their neſts, which muſt 
obſtruct the unwinding the filk, * One of them ſpun on the 
jo — the other got to the window and ſpun in the angle 
«of that. | * 3 767 by 


July 24. Frvx left off feeding; and having wandered about 
all night began, early next morning, to ſpin. In like manner 
the reſt of my worms, as faſt as they arrived at a ſtate of ma- 
turity, daily applied themſelves to ſpinning or wrappin} 
themſelves up in cocoons. Auguſt 10. The laſt worm left off 
feeding, and like the reſt wrapped itſelf up, in which ſtate 1 
expect they will all remain, until May next, when each of 

them, 1 hope, will produce a beautiful fly. wy 


| | Ir ſeems ſtrange there ſhould be an interval of no lefs than 
| nineteen days between the time the firſt and laſt worm began 
To ſpin, though they were all hatched within three or four days 


_— 
f one, another, which was nearly the ſpace oſ time the parent 
y vas. laying the egg. Whether this was owing; to the weakneſs 


or ſtrength of the vital principle in ſame; more than in others, 
or whether. to the ſhifting cheir food, or to their beingfrighten+ 


ed, and thereby prevented from feeding, 4;cannot. tell. Fat: 


ther experiments may poſlily W the matter. 


F 


abs or method 1 ak e theſg worms. wich he leaſt — 


81 to myſelf, as L live in town, and conſequently had to bring 
Wd for them out of the country, was as follows: I filled 
ſeveral bottles with water ; in theſe bottles I placed branches 
fſuch vegetables as the worms feed on. I placed the bottles 
fo near each other, that when any of their food withered, the 
worms might crawl to what was freſh.” By this means I kept 
their food freſh for near a week. Lal ways kept the bottles full 
of water, whereby the worms were ſupplied with drink, which 
ſeems neceſſary = them.,, Without it they will not feed 
Kindly. They commonly crawled down two or three times 4 
day, drank heartily, and then returned to feeding. The 
leaves of the apple tree ſeemed as agreeable to the worms as any 
I tried; and they anſwered beſt, as e os wing in * 
5 longer than any other. N. 1 n 


rd, ſundry experiments, 1 3 . we a | 


chan g their food. On whatever dr Gel begs. to red, 
—— Snape 


Is any ſhould incline to 3 theſe worms, J. _ 
Prapeſe the following method. Let long narrow. troughs | be 
made, with a number of notches along the edges. In the 


bottom of the troughs, on the outſide, let. pieces of ſtraight. 


wood be fixed, ſo that the branches, on which the worms are 
to feed, m * in the notches, and their ends be fixed under 
the piece 0 wood at the bottom. This would keep them 
_ ſteady, and lying thus inclined, they would more freely im- 
bibe the water tor the refreſhment of the leaves. The dung 
of the worms would fall clear of the troughs, and the | water 
thereby be clean for their drink, The troughs ſhould be. al- 
ways kept full of water, and placed in a ade, ſecure ſcom 
the violence wind, which might en ee the wargas 
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Þut not too much confined, becauſe a little air is agreeable to 
them. Through a hole in the bottom of the trough, the water 
might be let out every two or three days, and the troughs fil- 
led again with freſh water, which by this means would con- 
tinue ſweet and clean. nenn 
By this method, I am perſuaded, they might be raiſed to 
advantage, and perhaps, in time, become no contemptible 
branch of commeree. They appear to me much caſfier raiſed 
than the 7talian or foreign filk worms. I did not loſe one by 
fickneſs. They hatch ſo late in the ſpring that they are not ſub- 
je& to be hurt by the froſt. Neither lightnings nor thunder 
diſturb them, as they are faid to do foreign worms. And as 
they lie ſo long in their chryſalis ſtate, the cocoons may be un- 
winded at leifure hours in the enfuing winter. One thing more 
in their favour is, that one of their cocoons will weigh more 
than four of the foreign worms; and, of conſequence, it may 
be preſumed, will yield a proportionable greater quantity of 
filk. Theſe properties, not to mention their being natives, 
and therefore accuſtomed to our climate, and the variety of 
vegetables, on which they feed, muſt render them muck more 
romiling than the eaſtern or foreign worms, and, it is to be 
Ro, will induce ſome who have leiſure to make further tri- 
als of them. Any time before the middle of May will do to- 
collect them. Now is the time to collect the cocoons, and 
with a little pains a ſufficient number of them may be found in 
almoſt any ſwamp or level piece of land, to make a beginning. 


I wouLD adviſe them to prepare boxes, in the following 
manner: Fhey may be of any convenient length, about fix 
inches deep, and four or five wide; without a bottom, and 
inſtead of a cloſe cover for the top, let there be ſtrips of wood 
nailed on, fo eloſe to each other as not to admit the worms 
_ crawling through, Eet there, alſo, be ſeveral holes in one, 

or both ſides, big enough for the worms to be put in at, as 
they want to ſpin, and then ſtopped up. The inſide ſhould 
be waſted with a ſolution of gum Arabic, or cherry tree gum. 
The boxes may ſtand on any flat place-to prevent the worms: 
getting out; and when the ſilk is to be unwound, by immer- 
— boxes in warm water, the cocoons may be taken out 


without breaking the threads of ſilk. 
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* 4 Mens on s the vnr ILLATION "of PERSIMONs, 
"BY Mr. ISAAC BARKTRAM. 


. I 8 Society wen propoſed at one of their meet- 
ings in November laſt, that a trial ſhould be made 


tor * « ſpirit from the termented] Juice of the Per ſimon, 
1 was appointed to make the experiment. 


Tu ſeaſon being then fo far taint, I ebe nge it 
was too late; but being ſtill urged by the Society to make the 
eſſay, I purchaſed about half a buſhel of the fruit in the month 
of December, which was ſo much damaged by the froſt 
and rain, that I almoſt deſpaired of ſucceſs; the proper time 
for mn it veing | in the month of Oftober. 


1 HOWEVER proveltied' in the following manner. 


I cavser the Perfimons to be well maſhed, and put them in 
a five gallon keg, to which I added two gallons of water, and 
about two penny worth of yeft, in order to promote a ferment- 
ation. This being compleated, I committed the whole to the 
fill, and drawed there from near half a gallon of proof Jpirit, 
* an agreeable flavor. 


From the ſucceſs of this experiment, I think it may be 
concluded, that the Perfimon may be rendered very beneficial 
to thoſe who have many of them growing on their plantations, 

and that they are worthy of the public attention, as many ad- 
vantages may be reaped from the cultivation of the trees; 
ſome of which I ſhall hint at in the courſe of this Paper. 


To thoſe who would undermite; to collect W entice | 
of this fruit for anne [ A recomimend the N, 
proceſs. 1 | 


LT a der of er en in proportion to the 
quantity of fruit, be provided; take out one of the heads of 
each, Ry in the other let a hole be bored, at ut four inches ; 
G S from 
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from the chimb, into which fix a plug, which may be occa- 
fionally taken out from the lower end, when the -caſks are 
fixed upon truſſels, at a ſmall diſtance trom the ground. In 
1 | theſe caſks, over the holes, lay a number of ſmall ſticks, 
| 1 covered. wich ſtrau, about two or three inches thick, to pre- 
| vent the pulp trom choaking them. a | .F 


333 Tous hogſheads being thus prepared, fill one of them half 

I! full wich Per/mons, which have been well maſhed ; add water 
until ic ariſe within one third of the top; then cover the caſk 
: with the head that had been taken out, and let it ſtand about. 

| nine days; by this time the pulpy or feculent part of the fruit 

| 2 will be ſeparated by the act of fermention ; you are then to 

I 

| 


draw off the liquor, by the hole in the bottom of the hogſ- 
hrad, and put it in a tight caſk, cloſely, bunged up, to pre- 
vent a ſecond fermentation, whereby your liquor would be- 


| | F come acid, and be rendered unfit for the Hill. EVER ti 


- Having thus extracted the more vinous parts from the firſt 
hogſhead, let as much water be added as before, which muſt 
be well ſtirred, and mixed. with the pulp, thereby to procure: 
thewhole-ſtrength of the fruit. ce nl ning 


A sxconp hogſhead is then to be charged half full of fruit, 
welt maſhed as the firſt, and inſtead of pure water, fill it two 
| thirds full with che ſecond æxtract of the farit hogthead, leaving 
it to ferment, as before directed. This fermentation being 
4 ; perfected, draw off the liquor, and let it be bunged up cloſe. 
. The third hogſhead is to be treated as the ſecond, and in like 
manner every ſucceeding caſæ. After you have in this man 
ner converted all your ſruit into a fermented liquor, let it be 
kept at leaſt one month before it is diſtilled, if it can be pre- 
ſerved without danger of its becoming ſour; for I have: ob- 
ſerved that vinous ſpirits, drawn from, new fermented liquors, 
are not equal in flavor to thoſe which have been meliorated by 
age. . peg tg? EET ORs 


1 


Tur Perſimon 7 rec is of a quick growth, and yields great 
quantities of fruit in a tgw years after it is planted. The 
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| yood-is hand, has a fine cloſe grain, and may be applied to 
many mechanical purpoſes; > dE _ its roam colts 
F of falts. A 


4 


Tuesz trees grow 
rivers, and ſucceed in almoſt any kind of foil. They 
beſt when planted in an open — I would therefore recom - 
mend, that they ſhould be fixed at about ten feet apart, round 
the fields, by which means they would be no incumbrance, 
but contribute to the ſupport of the fences, as they would 
ſerve for live poſts. The leaves ſoon rot, and become good 
manure, inſomuch that it is remarkable that 5 yore ber 
ter under theſe trees, than any other. X 


„Evaür farmer who has fifty acres of land, might plant 
three hundred trees round his fields ; which = iſpoſed as 
before directed, would be a great — to the beauty of his 
farm. 


Pur us ſuppoſe th tull grown tree will e two Buſbels 


of fruit upon an average (ſome I have ſeen bear thrice that 
quantity.) Froma farm then of ffty. acres, fix hundred buſhels 


of fruit might be gathered; and as trom the foregoing experi- 


ment a buſhel is found to yield a gallon of wholeſome and very 


agreeable ſpirit, every farmer having that number of trees, 


wighe make ye hundred. gallons of liquor as gong as rum. 


Tun expences attending the proceſs, we will ſuppoſe to 
amount to one half of the value of the liquor when diſtilled, 
which admittin ing to be worth but 20 wo Shilltngs per gallon, wil! 
leave a profit of Thirty: Pounds per annum a ſum equal to the 

intereſt of a farm that would coft Five Haneres' Tad | 


Winz we to extend this calculation to what ery fifty 
acres of cultivated land in this provinee only; would produce, 
we ſhould-find that we might ſoon become independent of the 
Weſt-Indies, for the expenſive article of rum, and thereby. - 
weer, ſave I TRIS Pounds: to on Ops 5 


by 
. 
* aff 


ed near all our tide water 
thrive 
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A varuastr gum exudes from this tree; for the collecting 
of which, the Society eſtabliſhed in London for promoting 
Arts and Manufactures, offered a premium of Twenty Pounds 
Sterl. for the greateſt quantity, not leſs than fifty pounds weight, 
that ſhould be collected from the Perfimon Tree, in any of the 
Britiſh colonies in America, and imported from thence into 
the port of London, between the firſt of April, 1762, and the 
firſt of April, 1763. And for the next greateſt quantity, not 
leſs than os od err weight, a rer of 7 en Pods 


ene 


1 HAVE alſo t 8 e hd an en. beer is made 
of Per/imons in ſome of the ſouthern provinces. 


Hv it will appear, that the cultivation of the Perfimon | 
Tree is an object worthy the attention of our farmers, as it pro- 


miſes great profit to themſelves, and a ſtill greater nn. 
to the community in general. 


A letter from Doctor Or ro to Dottor Bop, gives the following 
account of an Oil, made from the yus of the common lage 
en FLOWER, VIZ, 


ny H E oil is made much in the 1 manner as the. 
6 linſeed oil with fire, only that the huſk is taken off 
before it is pounded and preſſed ; tho I think it would-be 
much better if it had been drawn cold. One buſhel of the 
„ ſeed, in the manner this was made, yields about three 
* quarts of oil: What quantity of oi one acre of land will 
« produce, I cannot aſſert at preſent; however, there is a 
<<. ſpot of land planted, and the ſeed now ripening, the con- 
« rents whereof we will meaſure, and alſo the produce, and I 
« will inform you of the refult. It is frequently uſed by our 
« brethren, inſtead of ſweet oil, for ſallad, and, with a ſmall 
« addition 10 che fweet oil, ſerves very well for that purpoſe.” 3 


_ Uron examining ſome of the oil Which was ſent by Dr. 
Or ro, it was found thin, clear, and agreeable to the — 


And 
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And the committee are of opinion, that this oil will ſupply 
che place of olive oil for the above, and many other — 
and may therefore be looked upon as a valuable di 
„ Ty 


Docrox Bond, at the ſame. time, produced; a ſample of 
oil, made from the cotton ſeeds, and ſent by the ſame gentle- 
man, of which he gives this account: This is the ol. bombac. 
or oil of cotton. ſeed, made in the ſame manner as the above, 
one buſhel and a half of which yield nine pints of oil, and-I 
have been informed it is ſucceſsfully uſed in. the Weſt-Indies 


. diſcovery to 


for the cholic.. | 


81 2 £43 1 148 61 2 * 1 
An Eſay on the expreſſing of OIL, from SUN-FLOWER RK 
SEED, Sc. By Dr. J. Morcan.. | Ee Me 
| . 
| | | 22 Cent | 
"T\ HE grindingof theſun-flower ſeeds, and expreſſing of oil. | 75 
1 | from the ſame, is a manufacture, which, as far as can be 2. . 7 7 
yet learned, was firſt begun among the Moravian brethren at 
Bethlehem, and reflects honour upon them, whilſt it affords. 
the public a new ſubſtance, very beneficial in a variety of pur- 
poſes, but more eſpecially, as it may ſerve for a ſalad oil, and 
for other uſes of diet and medicine, in the place of olive oil. 


From experiments already made at Bethlehem, it is found: 
that a buſhel of. the ſun-flower ſeed will yield, on. expreſ- 
ſion, near a gallon. of mild oil. The gentleman, who is ap- 
pointed by the community there to ſuperintend their mills, 
deſigns, as we are informed, to purſue a further courſe of ex- 
periments on this ſubject, the reſult of which, we hope, will. 
be communicated to this Society. 3 


Ovx correſpondent at Lancaſter informs the Society, that 
ſome perſons in the neighbourhood of that place, have allo; ex- 
preſſed a quantity of oil from the ſeeds ot the ſun- flower. 
His account is as follows. 


yy « Tax: 


4 
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Tur perſon, who has raiſed the wrearell quantity of the 
„ ſun- flowers with us, informs me, that one hundred plants, 
4 fet about three feet diſtance from each other, in the ſame 
*< manner Indian corn is commonly planted, will produce one 
«© buſhel of ſeed, without any other trouble, than that of 
putting the ſeed into the ground, from which he thinks 
„one gallon of oil may be made. I obſerved the land, on 
«© which he planted the fun-flowers, to be of the middling 
«© ſort, and that he took no pains to hill them, or even to 
60) looſen the ground about them, which from my own obſer- 
vation on ſome planted in K Barden, 1 make eh 
be of conſiderable uſe. 


As the ſun- flower is a plant of great Joni. and re- 
«© quires much nouriſhment, hilling does not ſeem ſo good a 


ee method as that of ſetting the ſeed or plant in a hole, and 


© when the plant is about a yard high, to throw in the mould 
round the ſtalk, ſo that the ſurtace of the ground may be 
s even about it. By an eſtimate made it appears, that one 
© acte of land will yield to the planter between forty and fifty 
„ buſhels of feed, which will produce as many gallons of oil. 
„The proceſs for making or extracting the oil, is the ſame as 
that of making linſeed oil, which I make no doubt the So- 


% ciety is acquainted with, and cherefore hall not ane: you 
% with it.“ 


Tur egg een che trials r made; give & 
. greateſt encouragement to proſecute this uſeful diſcovery. And 
as the ſeeds of the ſun-flower are at this time nearly ripe, and 
in a proper ſtate for extracting the oil from them, it may be 


of ſervice to lay theſe facts before the public. Such as may 
have an inclination to make trials on this ſubje&, and are not 


at preſent furniſhed with a ſufficient quantity of ſeed for preſ- 
ſing out an oil, may now ſupply themſelves with enough wo 
Pe tor making experiments the enſuing year, * 
Fon py information of thoſe; Who have both reren 
200 inelination to extend the enquiry, and render this a valu- 
able branch of bulineſs, but are not acquainted with the _ 


TL WI 

ral principles, upon which oil is obtained by expreſſion fro 
vegetable ſubſtances, it may be proper to obſerve, that tf 
-kernels of fruits, ſuch as walnuts, hickory nuts, filberts, al- 
monds, peaches, &c. and the feeds of many plants, as muſ- 
tard, rape, poppy, flax, fan-flower, &. contain a large por- 
tion of mild oil. In order to obtain the oil, the kernels, or 
ſeeds are commonly rubbed to powder, or ground in mills. 
They ate then put into a ſtrong bag, made of canvas, or 
 woolten cloth, and committed to a preſs between iron plates, 
by which the oil is ſqueezed out, and is received or conducted | 
into à proper veſſel to collect it. The plates of the preſs are | 
often heated, either in boiling water, or before the fire. Many I 
heat the maſh itſelf in a large iron pot, ſtirring it about with a 
ſtick or piece of wood, to prevent its burning, which, When 
it happens, greatly injures the oil, and gives it a burnt ſmell 
and taſte, or diſpoſes it to become raucid in a ſhort time. 
When the oil is drawn without the aſſiſtance of heat, it is 
known by the name of cold drawn oil, and is more valuable, 
than when heat is uſed, but it is not obtained in the ſame 
quantity. It is milder, and may be kept longer without 
ſpoiling. | Nee IR 


I a cold ſeaſon of the year, a certaifi Vegree of heat is ab- 
ſolutely neceſſary. But if the oil is deſigned for aliment ot 
medicine, the plates of the preſs ſhould be heated in boiling 

' water only. When the oil is intended for other uſes, the 
plates may be made hotter, as heat expedites the ſepatation of 
the oil, and gives a greater produce, but then care ſnould be 
taken not to injure the ſubject by burning. 1 TAY 


Somriuxs the ſubject, when ground, appears almoſt like 
a dry powder. It is then ſaid to be meagre, and requires tb 
be expoſed to the vapours of boiling water, which is done ei- 
ther by tying it up in a bag, or putting it into a ſieve, and | | 
placing it over the ſteam, By this impregnation, it will yield ” 
its oil more readily, and in greater quantity. The oil may be 
eaſily freed from any water that may happen to be preſſed out 
with it, as a ſpontaneous ſeparation between them will take 


place on ſtanding for ſome time. 
OS For 
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come rancid and acrimonious. , 
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this ſubject, it may be proper to obſerve, that all the oils, from 
whatever vegetable ſubſtances they are drawn, when obtained 


by expreſſion with due caution, agree in their general qualities, 


and are conſtantly mild, even tho* they. are obtained from very 


acrid ſubſtances. Thus the expreſſed oil of muſtard feed is, 


when freſh, as mild as that of olives, and the bitter almond, or 


each kernel, affords an oil, by expreſſion, as mild as that of 
weet almonds, It is upon this principle, that the ſun- flower 
oil may prove equally valuable with the beſt Florence oil, for 
diet or medicine. For every expreſſed oil, when pure and freſh, . 


is void of acrimony, and free from any particular taſte or ſmell. 


Bzs1Dzs the mild oil juſt mentioned, ſome ſubſtances contain 


another kind of oil, called its eſſential oil, a part of which 
may be drawn off with the mild expreſſed oil, fo called, and im- 

art its ſmell or taſte to that oil. It is, called eſſential oil, from 
its yielding the particular odour of the vegetable, or part of 
the plant, from which it was obtained; it is pungent to the 


taſte, and ſoluble in ſpirits of wine, which the other is not. 


They may therefore be eaſily diſtinguiſned from each other. 


Ta oil of ſweet alonds, and the oil of olives; being pure 


unctuous expreſſed oils, not ſoluble in ſpirits of wine, but 


mild to the taſte, and void ot odour, very ſoft, emollient and 
lenitive, are chiefly uſed i medicine and diet. And the rea; 
ſon why the oil of olives, in particular, is preferred, is be: 


cauſe it is leſs expenſive, and will keep a. much longer time 
without becoming rancid. 2 1 


PERHAPS, on trial, the ſun- flower -ſeeds may. be. tound to 


rontain an oil that will anſwer the like good purpoſes with the 
ſallad and medicinal oil, now in uſe. If ſo, it will have this 
advantage over that of almonds or olives, that it is a native of 


the country, may be always had, freſn, and at a ſmall expence. 
_ Whereas the others are the produce of diſtant countries, bear 
a, high price, and are often adulterated on that account; or 
being kept a long time, they loſe their mild quality, and be- 


TE. 


Fon the encouragement of thoſe, who may chooſe to improve 
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Tux practicableneſs of getting oil among ourſelves at a mo- 
derate expence, and the importance of uſing it freſn, together 
with the probable uſes of ſun- flower oil for varniſhes, — the 
baſis of ointments, and for mixing of paints, as well as other 


purpoſes to be anſwered by oils in general, claim our atten- 


tion to this ſubject, and encourage further trials of the like 
kind. Ty ak | 1 4 | 


Bxrore we quit this ſubject, it may not be amiſs to men- 
tion, that caſtor oil is juſtly celebrated for its medicinal quali- 
ties: The plant, from the ſeeds of which it is got, may be 
eaſily cultivated in this country, and the encreaſe ot it is very 
great in a ſhort time; might it not then be worth the attention 


of our farmers go prop age this plant, for the ſake ot its oil? 


We would juſt ſuggeſt, that perhaps it might be worth while 
to try whether the ſeeds of ſumach, with which this country 
abounds, or of the mullen, which grows in old fields, and 
bears a great quantity of ſeed, would not yield, by expreſſion 
a valuable oil for medicine, or other purpoſes. n 


Mr. Jon Morz1's Letter, with a Keg of BENE SEED. 


Read before the Society, May 20, 1769. 
Savannah, 5th May, 1769. 


To Mr. CnarLEs Tromson, Secretary of tõe American 
Philoſophical Society, at Philadelphia. 


"BW 


FT SEND you a ſmall keg of Bene or Bene Seed, which 


you will 3 to preſent to your Society for their inſpec- 
tion. This ſeed makes oil equal in quality to Florence, and 
ſome ſay preferable. Some ſay one hundred weight of ſeed will 
produce ninety pounds of oil, others ſay leſs, be that as it 
will, it certainly makes very fine oil, and produces amazingly. 
If it is put to the trial, care ſhould be taken to have the preſs 


well cleaned, ſo as leave no tincture from what may have been 
| © Hh2 __- already 


* 
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already preſſed; in my opinion, this is an article of conſe- 
quence, and I believe it will grow in Philadelphia. The _ 


to ſow it is in holes about three feet aſunder, dropping in eac 
hole about ten grains; when it comes up, thin it ro three or 
four of the moſt promiſing, the ſeeds will appear in pods about 
September, and ſhould, when full grown, and before dry, be 
gathered in. The method is as follows: As ſoon as you 


ſtalk, and the lower pods begin to loſe their feeds, it is then 


"0 
- 
- 
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Per- 
ceive about three. fourths or four- fifths of the pods riſe on the 


time to take it in; for after that, as much as ripens one day a 


top, ſo much falls out of the pod at bottom, you take a ſnarp 
hatchet bill or ſome ſuch weapon, and with it cut off the ſtock 
twelve to eighteen inches below any of the ſeed, holding the 
ſtock with the left hand; and when cut, à ſecond perſon re- 
ceives it, keeping it upright,” till he has his load, for if you 
turn it downwards the ripe ſeed will fall out of the pods, you 


may immediately carry it into a harn, and ſet it upright on a 


cloſe floor till you perceive all the pods fully dry and open. 


(You may, if you chuſe, leave it in the field, which muſt be 


_ - the caſe if a large quantity is planted,) then threſh it, and run 


it through a proper ſieve, and it is fit, for uſe. 3p 


. I am quite unacquainted with the method of expreſſing the - | 
o:}, but I believe if it is deſigned for table uſe, nothing ſhould 
be done to the ſeed, as it might give it an ill taſte. The lighter 


and dryer the ſoil is in which it is planted, the better. 
am, . 
Dear 8 IR,” 
* our moſt hu mble Servant, 


JOHN MO REI. 


* 


a) 


A Leiter from Mr. Hzxzy HotiinesworTn, 10 the Americax ; 
Pb.laſaphical. Society, held at Philadelphia, &c. 


Read before the Socjety, 17th of February, 1769. 
GENTLEMEN, _ FE in 


HE laudable deſign; with which you ſeem actuated to 
promote the good 4 54g country, and the earneſt de- 
ſire you have expreſſed in the public papers, to be informed 
of whatever may tend to that purpoſe, induce me to lay before 
you ſuch experiments as I have made and found effectual to 
deſtroy the wild garlic, with which the country is in many 
places infected, and which is very pernicious to the grain. 
If what 1 offer, ſhall meet with your approbation, and be 
Judged worthy the attention of the public, you are at liberty to 
communicate it in ſuch a way as you ſhall think moſt proper. 
For my own part I ſhall think myſelf happy if my experience 

may, by your means, be made.uſeful to my country. 


Ix 1753, 1 fallowed and ſowed with wheat, a field of about 
30 acres, the: greateſt part of which was very full of garlic ;. 
I fallowed in May, ſtirred in Auguſt, and ſowed in Septem- 
ber. In April 1734. 1 perceived the wheat much choaked : 
with garlic, and at harveſt found in many parts of the field 
almoſt every. tenth head was: garlic, which rendered the wheat 
unfit for uſe, until by immerſing it in tubs of water the garlic 
(which floats) was ſeparated from it. But though the Wheat, 
if carefully dried, receives little injury from this immerſion, 
yet the trouble attending it is ſo great, as to diſcourage farm 
ers from raiſing large crops. In April 1755, I planted the ſame 

field with Indian-corn, and had a good crop. In April 1756, 
I fowed the ſame-field with oats, in Auguſt I ploughed down 
the oat ſtubble 3, and in September ſowed a crop of, wheat, 

In April 17 57, I was agreeably ſurprized at ſeeing but very 
little garlic, and that ſmall and dwindling; and at harveſt 
there was ſcarce a head to be found, except along the ſide of 
the fences. The ſucceſs of this culture, which was merely 
accidental, and done without any view of deſtroying the garlic, 
induced me to try the following experiment. 1 
| > 138 IN: 
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Lan] 
In April 1758, having fixed on a field for my next tall 
crop, which had produced Indian-corn the year before, and 
was equally full of garlic with that I mentioned before; I ſowed 
part of it with oats, the other part 1 fallowed in June, and 
ſtirred in Auguſt, at which time I plowed in the out ſtubble, 
as before, and ſowed the whole in September, cauſing the ſame 
ridge to paſs through part of the ſtubble and part of the fallow- 
ed land, In ape 1759, there was a very perceivable differ. 
ence. The ſtubble part was green with wheat, but the fallo w- 
ed part was of a bluiſh colour, occaſioned by the quantity of 
_ garlic, and at harveſt was full of large heads, while in the 
ſlubble part there was not one to be found. | 


. Sic that I have continued to ſow oats in the gatlicky 
| lands deſigned for wheat, and find I have ſucceeded fo well in 
| deſtroying the garlic, that after three years culture in that 
. way, 0 0 be fallowed and ſown with wheat in the 
-uſual manner, without any danger from that noxious plant. 


Sever AL of my neighbours have purſued the ſame method 
and find it anſwers. As the advantage of a crop of oats is 
more than equal to the difference between fallow and ſtubble 
ground wheat (where the land is tolerably good) I would re- 
commend it to all who are troubled with garlic to make a trial. 
The only diſadvantage will be the impoveriſhing their lands, 

which, if they have manure, may be eaſily remedied. At the 
ſame time, I would obſerve, that the ſtubble which is plough- 
ed don ſerves for.a manure,” and nearly repairs the waſte oc- 
_ -calioned by the crop of oats. kid r 


Ir it be aſked why oats deſtroy” garlic, I muſt confeſs I am 
unable to reſolve the queſtion. Perhaps ploughing the 
land in the month of April, when the greateſt part of 
the oil of the root or clove is in the ſhoot, and turning it un- 
der at that time, deſtroys the roots more effectually than at 
any other ſeaſon, and the mowing the oats, which is the me- 

thod purſued by us, deſtroys the heads that would otherwiſe 
N come" to ſeed later in the year. Poſſibly the ſame — in the 
| 1 * 


* 
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fame ſeaſon without ſowing oats, might * the end pro- 


gpoſed. But having never made che ene m can ſay no- 
thing certain 0 on that head. | 


1am. de. 


H. HOLLINOSWORTHs. 
Head of: Blk, New. 204. 1768. | 


Eura of a- Letter Be” Mr. PurER: 5 — 0 of Ephratak, 
to Mr. CHaRILES TromsoN, on the time of ſowing PEASE, 
Jo as to preſerve the Crop. ron being worm-eaten. . 


2 * HE peaſe I ſend you the ſample of are the produce of 
laſt — Their ſeed, was very much worm. eaten, 


“but as the crop produced from them was no way infected, 
< jt is evident that their ſafety depended entirely on the time 
of ſowing; which is about the 1oth of June, new. ſtyle. 


This hath, been conhamed to me by a en hare ar a. long 
8 1 | 6 | 


«Tas beſt method would be to begin- ſowing towards the 

latter end of May, and continue for a few weeks, ſowing 
« ſome each week, or at the diſtance of 3 or 4 days, in order 

to diſcover whether the worm does not come trom ſowing i in: 

©. an improper ſeaſon. Some-Albany.peaſe: might likewiſe be 

| «. tried as ſeed ; all which I : recommend to the prudent con- 

« ſideration of your ſociety. * For, if you could make any ſure - 


<« diſcovery for the uſe of the country, the public - would be 
* + greatly indebted to you. . 


„ PpASE were e heretofore. very plenty in Peonfylvania, 1 
4 knew one farmer in Oley who raiſed ſixty buſhels at a crop, 

and I did not hear that. they were damaged at that time by 
«the worm. I muſt not forget to tell you, that, as the peaſe 
© J have ſent you are of an excellent kind, and very ſcarce. 
here, you will be careful to propagate their” ſpecies. As 
«to the lentilis which are ſent, the time of ſowing them. is- 
early in the bring, and moſt cane with oats.” 


N. BL 
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VNV. By Ir is recommended to ſuch as hall make experiments 

_ > of ſowing peaſe late, in order to have à crop free from the 
worm, yp. they would keep an account of the times of ſowing, 
and the effect thereof, in regard to their crops. oO 


| Antal Methodf proerving SUBJECTS in SPIRITS. 
t © By Mr. Lzwis NIcor A. | 


' _ TH ER SO Ns curious in preſerving Specimens for Natural 
FT Hiſtory are often diſappointed by the evaporation of the 
ſpirits, which occaſions the loſs of the ſubject intended to be 
preſerved, or they muſt be very careful in often examining 
their bottles, or putting ſpirits in ſuch as they find have occa- 
ſion for a freſh ſupply, which, in a large collection requires 
much time, trouble, and expence. This induced Mr. de 
Reaumur to try many experiments, in order to obviate this 
inconvenience; which he gave to che public in a long diſſer- 
tation, inſerted in the Memoirs of the Royal Academy of Sci- 
eences, for the year 1746, after mentioning his different trials, 
he recommends. two methods. ORR 


_ Tax firſt is, to get bottles with glaſs ſtoppers of a conic 
form in the part that enters the neck of the bottle, and broad 
and flat at the other end. When the ſpirits and ſpecimen, ſup- 
ported by a piece of wire, are put in, a little Mercury muſt be 
thrown into the bottle, and the ſtopper fixed in its place, and 
ſecured by a piece of bladder or leather tied round it and the 
neck of the bottle; the whole muſt be reverſed” aid placed on 

the broad end of the ſtopper, which occaſions the Mercury to 
ſettle between the neck of the bottle and ſtopper, and obſtructs 
the evaporation of the ſpirits by the only paſſage through which 

the fine parts could fly off. 'He ſays, nur oth, thickened to 
the conſiſtence of honey, by a long expoſure to the air -which 
will give it weight ſufficient to ſink in a weak ſpirit, may ſup- 
ply the place of Mercury. W | 


Tue ſecond method is, for bottles that have not glaſs ſtop- 
pers for which he recommends a layer, of about two lines 
| bath os FO - ahicknels 
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mouth of the bottle, of nut oil prepared as before directed, 
and when the bladder is well tied on, the bottle may be re- 
verſed without any hazard, but great care muſt be had to 

wipe the edge of the” bottle very dry, that the oil may ad- 
_ there to it in every part. As 2 bottles will not — 
their mouths, Mr. de Reaumur directs the ir being placed in 


wooden cups, turned with a broad bottom and a Ne, 191 


l kcient co receive the neck of the bottle. 
6 
500 two bade, though. well te to fene he 
end propoſed, have ſome inconveniencies. In the firſt the 
bottles muſt be deſignedly made for this uſe and of Aint, that 
the toppers may be ground into them, which, with the coft 
of the Mercury, is a conſiderable expence, beſides thg diffi- 
culcy perſons at a diſtante from a glaſs houſe will find, in pro- 
curing them. In the ſecond, the preparing oil, fo that it may 
thicken to confiſtence of honey, is a work of years, the opera- 
tions may be much ſhortened, by putting the oil about two 


Aines thickneſs in leaden veſſels, as that metal has a conſidera- 


ble effect on che oil, which-may by this means de nchen 
r in three or four months. = 1 % 


Arrza ber experiments, found two methods free from 


the above inconveniencies, and which I have great reaſon to 


think will anſwer the purpoſe fully from four or five years 
PRAC. 


8 


%. 


Fax firſt IN has ſome eie 50 Mr. de „ 
and is as follows. When the ſubject and ſpirits are put into 
the bottle, carefully wipe the inſide of the neck and edge till 
quite dry, prepare ſome thin putty, of the conſiſtence of a ſoft 
ointment, and put a coat of it about a line or two thick on the 
ſide of the bladder or leather, which is to be next to the bottle, 


and tie it tightly about the neck, place the bottle with the 


mouth downward in a ſmall wooden cup, and fill it with melted 
tallow, or tallow mixed with wax, until all the bladder or lea- 
ther cover is buried in it, and the tallow adhefes to the ſides of 
the neck 3 this will effectually prevent the fine parts of the 
ſpirits from flying off, l care muſt be taken to hang; the 
MOR 1 1 edge 


e eh ide of the: bleliders while ir: de ver ine 
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put into the bottle, dry the inſide of the neck and edge 
thoroughly, and anoint them with a feather dipped in oil, ſtop 


the bottle with a layer of putty prepared as directed n. and 
tie a piece of ſoft leather or bladder over the whole. 


| 4 Latter from Beiblelis; dated 24d 


- conceive the Public may be benefited by, I take the liberty of 
ſending you the ineloſed Receipt ' Got? i ne, 


Which, for a gove nuber of yours, has been 
ö ried on in this place. a 


© 0 — — 
8 
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* of the bottle - very. dry, and if rubbed with a feather, 
dipped in oil, it will be better, and in filling the cup, to have 
che tallow no hotter than is barely neceſſary to make it fluid. 


- 


Tus ſecond method. is, after the ſpccimen. and ſpirits are 


the bottle with a cork well fitted and ſteeped in oil, till it has 
imbibed as much as it can contain, cover the cork and edge of 


-OLrvs, or any other fat oil, is to be ferred to ſuch * 
dry eaſily; I would alſo recommend the uſe of ſpirits of a mo- 


derate ſtrength, as thoſe that are very ſtrong burn up and diſ- 
colour the ſpecimens, particularly ſuch as have fine colours. 
Theſe two methods have the advantage of Mr. de Reamur's,. 


in the ſmallneſs of the expence and eaſineſs to procure the ma- 


terials. For ſpecimens that it will not be neceſſary at times to 
take out of the bottles I would recommend the firſt method, as 
more obſtacles are oppoſed to the evaporation than in the ſe- 


cond, beſides the cup, the coſt of which is very trifling, puts. 


the dottle in leſs danger of being overſet and broken, than 
mn ,. . 
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STEEMING wank alias on ache Meinbers of 
civil Society, to communicate every uſeful diſcovery t 
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From its cheapneſs, (which I imagine cannot ſtand the 
maker in more tharfSix-Pence a quart ;) from the eaſy culture 
of the ſhrub, and the conſidetation of their never failing to 
bear; it is ae ga the inhabitants of this province may be 
generally induced to fall into the way of making it, whereby, 
perhaps in time to come, the great importation of the interior 
forts,” and I fear, before they come into the hands of the re- 
_ tailer, bad wines may be greatly leſſened, if not wholly pre- 
vented, and a Wholeſome liquor as the Currant Wine, if well 
made, and of proper age, really is, introduced in their ſtead, 
which I need not add would be a great ſaving to the Province. 


Tux Currant buſh, though a ſhrub that grows almoſt ſpon- 
_ taneouſly, requires ' nevertheleſs ſome dreſſing; in regard to 
which the following directions may be of ſervicde. 


Pran them round the quarters in your garden, that they 
may have the benefit of the dung and culture annually be- 
ſtowed thereon; which will conſequently make the berries large 
and the juice rich. n eee ee een 4 


* ö 


® Taz Red Currant is preferable to the White, as yielding 
richer juice, and in much greater quantity. ; 


Taxx the moſt luxuriant lips or ſhoots of a year's growth, 
ſet them in the ground about eight inches deep, and not leſs 
than twenty-four diſtant from each other; theſe never fail of 
taking root, and generally begin to bear in two years. For 
the reſt let them from time to time be treated as eſpaliers, 
(but not againſt a wall) obſerving to keep the roots, eſpe- 
cially in the ſpring of the year, free from ſuchers and graſs. 


Tais treatment is the more neceſſary, in that the goodneſs 
of the Wine in a great degree depends on their having the full 
benefit of the Sun and air, to maturate and give the berries a 
proper balſamic quality, by exhaling a due proportion of their 


acid watry particles. 
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e Receipt for mating CURRANT WINE. © 
- GATHER your Currants when full rip& which will com- 
monly be about the middle of July; break them well in a tub 
or vat, (we have a mill conſtructed for the purpoſe, conſiſting 
of a hopper, fixed upon two lignum vitæ rollers,) preſs and 
meaſure your juice, add two thirds water, and to each gallon 
of that mixture (i; e. juice and water) put 3 lb. of Muſcovado 
ſugar, (the cleaner and dryer, the better, very coarſe ſugar 
firſt clarified will do equally well,) ſtir it well, till the ſugar is 
quite diſſolved, and then tun it up. If you ean poſſibly pre- 
vent it, let not your juice ſtand over night, as it ſhould not 
ferment before mixture. | 


85 Sr chat your caſks be feet and clean, and ſuch that 
never have had either beer or cyder in them, and if new, let 
them be firſt well feaſoned. | 


Do not fill your-caſks too full, otherwiſe they will work out 
at the bung, which is by no means good for the Wine; rather 
make a proportionable quantity over and above, that, after 
drawing off the Wine, you may have a. ſufficiency to fill up 


| „nden | (44 DOS SHE; THY 
| Lay the bung lightly on the hole, to prevent the flies, &c. 
from creeping in. In three weeks or a month after making, 
the bung hole may, be ſtopped up, leaving only the vent- hole 
open till 4t has fully done working; which generally is about 
the latter end of October. It may then be racked off into 
other clean caſks, if you pleaſe, but experience ſcems to favour 
the letting the Wine ſtand on the lees till ſpring, as it thereby 
attains a ſtronger body, and is by that means in great meaſure 
di veſted of that ſweet, luſcious taſte, PO to made Wine; 
nay, if it is not wanted for preſent conſumption, it may, with- 
out any damage, ſtand two years on the lees. 


__ Wren. you draw off the Wine, bore a hole an inch, atleaſt 
above the tap hole, a little to-the {ide of its that it may run 
clear off the lees. The lees may either be diſtilled, which will 
yield a fine ſpirit, or filtered thro% a Hippocrates's ſleeve, and 
returned again into the caſk, Some put in the ſpirit, but ! 
think it not adviſeable. nk Do 
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Do not-ſuffer ts to be prevailed on to TOR more ** 
one thicd of juice, as above preſcribed, in hopes the Wine may 
be richer, for that would render it infallibly ard and unplea- 
fant, nor yet a greater proportion of 1. as it would cer- 


00 deprive it; of its pure vinous taſte. e 


By this management you may have Wine. Neüng it have a 
x per age, equal to Madeira at leaſt ſuperiour to moſt 
ines AFRO umported, anc for. much le OS. os 9 


Is regard. to. the quantity of Wines intended to be mack. 


an this. example, e * * * , 
to a gallon of Bud. 4 * rs _ 0 


Fon inſtance, ſuppoſe yonind i mike 30 gallons only, 


then there muſt be, | 


8 gallons of j 1 | pn e 24 gallons of mixture 
x6 of water, Wy Har: + multiphed by. 
24 gallons * EY IE 2 50 e of 3 ual. to: 4 
6 gallogs, Rrogured by lugar. . 6.gallons of fo 
—_— LT; To —— % a 1 
0e. 2 "may ohizal 1A AL | 


ou 
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1 Aub i Proportionably for any quantity you flak to make;. 


RG > i common eyder preſſes, if thorc y clean;. will % 
well i in making large Ea the e ſcrew preſs, is 


molt convenient for ts ho make leſs. ai ant c 5 big 


N. B. Ax e good hae” for medicip 
othet uſes, may be diſtilled from Currant-Fuice, by — 


200 of molaſſes to a £00: of Juice, 2 Wins: it a op 
mentation 8 
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Extrafts of 4 LETTER from Dr. Loxiuns, of 
Vlerida, o Hoon WilLiamson, M.D. © 
LT 3: £8 ! 4+» 14 $557 —- IVE © 


HEN I read the plan for enlarging your Society, one 
W part of it particularly called to my mind an introduc- 
tion to the concluſion of the modern part of the Univerſal 
Hiſtory, wherein the geography of this globe is conſidered in a 
new light, witha'view to diſcoveries. © In that article it is ob- 
| ſerved, that the lines Which meaſure the greateſt length of the 
old and of the new continents are nearly equal; and that they 
incline to the equatar in the ſame angle, but in oppoſite di- 
rektions. It is farther remarked, that each of them divide their 
reſpective continents into two tracts of land almoſt of the ſame 
ſuperficial contents, and ckat theſe continents” ſeem fixed by 
nature as a counterpotze to one another. Your Society take 
notice of the ſimilarity between the caſt fide of the old conti - 
nent, and the eaſt ſide of the new, in vegetable productions, 
&c. and vice-verſa,” Now let me contribute one proof of this 
propoſition amongſt many others. The odoriferous Skimmi 
of Japan is a native of Weſt-Florida. Our agent is a great 
_ naturaliſt, and particularly intent on procuring ſpecimens of 
this plant. T hope in a little time to be able to give you and 
him a pretty ſatisfactory account of it. We have a variety of 
ſhrubs, with aromatic and odoriferous bark. I am really of 
opinion that the common plants have a more exquiſite flavour 
in this climate than in other countries. There is a kind of 
ſarſaparilla, which anſwers the intention, but I queſtion whe- 
her it would {ell well at firſt. We have ſnake-root and many 
other medicinal plants, and I do not doubt but ſome articles 
may be difcovered which are yet unknown in the Materia 
Medica. There is a beautiful kind of bean, which ſome of 
our ſailors having eat of, were ſurprized with a vomiting and 
urging, juſt as another crew were by * we, for Ellad. 
here is like wiſe a plant of the pea kind, ſaid to be uſed by 
the Indians as an univerſal e e e caſes. I hope 
ſoon to be better acquainted with theſe things: Though I am 
forry to ſay that I am no great botaniſt, nor have we any man 
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of eminence. in that way. Here is certainly a great field to 
employ naturaliſts. Minerals, eſpecially iron, we have in 
abundance. 1 have a very good natural magnet, found within 
fox miles of this town. There is an excellent chalybeat water 
juſt by, itselaſtic ſpiriĩt has driven the cork out of the bottle 
which contained it. The country is full of navigable rivers, 
and runs of the fineſt freſh water. About Mobile and at the 
ſwampy mouths of ſome rivers, it muſt be a little unhealthy, 
but it is far from being ſo bad as has been imagined. In 
April 1 . when I was notified as ſurgeon to the hs here 
at the WAT office, I 'unluckily prognoſticated the fate of our 
troops which were then to be ſent out. It is now evident 
that it was miſconduct entirely that occafioned the loſs of fo 
many ſoldiers and ſubjects. Fam juſt making out a ſtate of 
the medical conftitution of this climate; as an introduction to 
which 1 have given a ſhort general account of the ſituation of 
the country and che temperature of the air.; for which laſt 
purpoſe I have taken the height of the thermometer generally 
three times every day for one whole year, and I have noted all 
the extraordinary variations for almoſt three other years. No- 
thing elſe could give an idea of a climate, where the thermo- 
meter will riſe or fall ſometimes 20 degrees in a few hours, and 
at other ſeaſons not 2 in: many days, the extremes being at 
leaſt from 17 to 98 degrees of Farenheit's ſcale; Your Society 
obſerve, that on the Eaſt Coaſt of North-America and of Chi- 
na, the North-Weſt Winds are cold and piercing, the South: = 
Weſt warm and dry, the North-Eaſt cold and wet, the South- 
Eaſt wet but warm; and that the caſe is different on the Weſt 
Coaſt of Europe and at California. Now on this Coaſt, which 
zs neither the Eaſt nor Weſt fide of a continent; in winter the 
Southerly Winds are warm and moiſt, the Northerly cold and 
dry: In ſummer we have the daily ſea breeze from the South, 
and in the night or morning a refreſhing gentle land wind from 
the North. The ſky- in this country is remarkably ſerene, 
. eſpecially when the winds are Northerly. A thought juſt 
ſtrikes me, that, according to the foregoing ſimilarities, our 
coaſt ſhould reſemble that of Perſia from the river Indus to the 
gulph of Ormus, but as there is no Miſſiſippi on that coaſt, 
we may compare the mouths of that river with thoſe of the: 
Ganges, and the country about Bengal, to that = New 


| 1 1 
Orleans. The Spaniſh Main, as we call it, hall be Arabia, 
and Spirito Sancto, in Eaſt-Florida, may repreſent. Madraſs. 
However, to return to what we know of our own ſituation. 
The Gulph of Mexico may be conſidered as one great whirl- 
pool. The general courſe of the waters in the Great Oceans, 
as well as the current of the Air witkin and near the Torrid 
Zone, being from Eaſt to Weſt; the force of the Atlantic 
comes upon the Weſt- India iſlands, and the lengths of theſe 
iſlands are in that direction. When the waters get into the 
Great Gulph, they are obſtructed every where, and gs it were 
turned round by the land, the greateft velocity of This great 
body of water will be towards the Equator, and it muſt get 
out where it meets with che leaſt reſiſtance, that is on the fide 
to wards the Pole, and there it forms the ſtrong current or paſ- 
ſage, called the Gulph of Florida. The natural courſe there- 
fore of the waters on our coaſt, ſhould be from Weſt to Eaſt; 
but here there are. frequent currents Which are very irregular, 
depending moſt probably on the winds, but ſeldom on that 
which blows on the ſpot. By the general law of the tides, there 
ſhould. be flood for one fix hours, and ebb for the ſix follows 
ing nearly, but here an ebb-ride will continue tor eighteen or 
twenty hours, and the flood only four or ſix, & viceverſa, A 
ſoutherly wind always raiſes and keeps up the waters in our 
bays, and the northerly winds almoſt empty them, yet it muſt 
be allowed that theſe <bbs and floods are not equable during 
this continuance, for upon accurate obſervation there is a ten- 
dency to two ebbs and as many floods every twenty four hours, 
though they are overpowered by the winds or currents. The 
entrance of our bays and rivers are defended as it were by a ſhal- 
low or fand bank, which forms a bar farther out towards the 
ſea, than is uſual in Europe; the depth on tlie bars is not at 
all proportional to that within the rivers: All the riſe on the 
bars is about a foot, while in the bays it is almoſt three. The 
mouths of our rivers are frequently divided into different chan- 
nels by a kind of f,Wamp covered with reeds, and all this is 
moſt probably: occafioned by a kind of conflict between theſe 
currents, and the riſing of but rivers at certain ſeaſons ot the 
year. There are no dangerous ſhoals on this coaſt, unleſs you 
fall too far to the Eaſtward about Cape - Blaze, or St. George's 
Iflands. The latitude of the Cape being the moſt: ſoutherly 


land 


8 $4; 


T 1888 1] 
land in Weſt-Florida is about 292. 49',7 and from 'thenre.;$0 

the entrance of Sancta Roſa bay, Which is in 309. zo! the lagd 

gradually declines to the North. From Sancta Roza to the . 


* « » 


entrance of Mobile Bay in lat. 30?. 17*. it falls again to the 
Southward'z, and from Mobile: Bay to the entrance of the lakes 
it is nearly Eaſt and Weſt. There 1800 ſuch thing as recom- 
mending any map of this country.  Bellia and ſuch as have co- 
pied from him, give ſome reſemblance of the coaſt, but they 
are all erronequs, and that in very material articles. It. Mr. 
Gaulds's ſurveys are not ſoon publiſhed, he will poſſibly ſend 
a copy of them for your Society, but he is juſt no ſo engaged 
that he cannot ſet about ſuch a work. Thus far I chink it 
nm ceſſary at preſent to inform you from his papers; that the 
bay of Spirito Sancta is ſufficient for firſt, rate ſhips, but that 
is in Eaſt- Florida. The harbour of Penſacola will only admit 
ſuch as draw 21 feet water, though that is ſufficient for go or 
60 gun ſhips, and there is a road ſted lately diſcovered behind 
the Chandeliers, which is much more commodious than that at 
Ship Ifland in its neighbourhood; it will admit veſſels of any 
ſize, and is ſheltered from all winds except the North and 
North-Weſt, in which caſes they can eaſily put to ſea, and 
make for Penſacola or Spirito Sancto,.  neceflary. The bay 
of St. Joſeph is not unlike that publiſhed by Jeliereys. it has 
18 feet water good, fine anchorage; and would be a moſt ad- 
vantageous ſituation for a fiſhery, ſalt pans, &c. The bay of 
St, Andrew juſt adjacent is as much larger as it is unlike to any 
thing yet publiſhed, it extends from. South- Eaſt to North- 
Weſt, and is a moſt commodious harbour for veſſels of 13 feet 
draught. The bay of Sancta Roſa is ſtill more extenſive ; it 
hes from South-Weſt to North-Eaſt, but can eafily anſwer for 
the Penſacola pettiaugers, which by the long chanael. within 
the iſland, and the river which falls into the head of the bay, 
and extends North Eaſt almoſt to the Lower Creek Nation, | 
may trade with the Indians. The lands upon this river at ſome a 
diſtance from the bay are good, but all along this coaſt there 
is little elſe than a ſandy beach and pine barren. But for a de- 
ſcription of the rivers Miſſiſippi, Pearls, Paſcogoula, the 
Tombecby, and Albama, which fall into the bay of Mobile, 
the bay and river of Perdido, juſt contiguous to Penſacola, 


2 
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the Scamby, and ſo forth, I refer you entirely to Mr. 
whois a much better judge than I am of the advantages which 
may be made of their produce, cc. 3 8 


I sSnAII ſend you a deſcription of an Univerſal Magnetic 
Needle. It gives the variation and dip at the ſame time, the 
laſt of which I preſume with more accuracy than any yet extant. 
It anſwers in all parts of the world, without the addition or 
alteration of any poiſe, ſuch as our beſt compaſſes now have. 
A collection of American magnetical obſervations is much 
wanted; with the couſe of the line of no variation in-land, and 
the dip, which 1 imagine will be found greater than in the 
fame latitudes on the European fide. The farther to the North 
and Weſt, that the obſervations could be made the better. 
This was a ſubject which I had deſpaired of ever ſeeing re- 
duced to any kind of regularity, but I am now well fatisfied 
that it may. 1 have great expectations from the plan of 
your Society, and ſhall make it my bulineſs to prepare ſome- 
thing or other, by the time I can expect to have the favour of 
a few lines from you. I moſt ſincerely wiſh you ſucceſs, and 
ah, Si, ads tet This abu 


Your moſt obedient Te 

Hu mble Servant, . 
\. JI 97-15 -- 
Penſacola, Jan. 7, 2769. e 
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A Catalogue of ſuch FOREIGN PLANTS, as are worthy! of being encouraged 
* dur American Colonies, for the Purpoſe: of Medicine, Agriculture,) and 
I Froma Pamphlet by JOHN ELLIS, F. R. S. Preſented by the Honorable 
THOMAS PENN, /: tothe American Philoſophical - Society, h 
#he Hands of SAMUEL POWEL, Er. 229 741 6511 
- To avoid confuſion in the Botanical — bath the generical and hoecific, or triotal 
names of the Plants, ars ſet down, with the page referred to in the celebrated 
| Linneu# ſecond "edition of "his Species g/ Plants. Other Authors of tht beſt 
_ authority are mentioned, where Linneus #s filent. | | 
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Rubia Peregrina p. 158 Turkey Madder | The firſt is ſuppoſed to be 
Rubia Tinctorum p. 158 Dyers Madder * | fame that is now culti- 


parts of France, Spain, 
: and Portugal. 


gercus Egilope p. 1414 Avellanea or Va- The cups of the acorns, 
W * 3 1 lenida oa which are very large, 
. Wr a | uſed here in dying, grow 
Fein ol in Greece and Natolia, 
particularly in the iſland 
of Zia in the Archipe- 
lago, where Tournefort 
ſays they gather in one 
; Ay | year 5000 CW] t. 
Quercus Gallifers Parkinſon, Gall- bearing oak Galle from Aleppo and 
1M 17 1 21386 «1 iy Smyrna. This oak is 
r not yet known in Eng- 
land: The Acorns may 
be brought over in wax, 
-' and ſent to the Floridas, 
| Georgia, and; South- 
Carolina, * 


„ 4 | vated in Smyrna for a 
| a2 ei bs gp nity T1100 1 crimſon dye. 
Quercus Saber © p. 1413 | Cork-bearing oak|Grows in the ſouthern 


. 


| 

| K k 2 | | Carthamus 
++ This plant is a native of the warmeſt parts of Europe, and is better calculated for 
the climate of the Floridas than either of Holland or England, where it is cultivated ; 
but principally in the former, from whence we ate a ſupplied with this valuable 
dye. The chemiſts ſay, and with reaſon, that the warmth of the climate exalts the 
colour. If ſo, it may be well worth the attention of the public to encourage the plant- 
ing of ſo valuable an article of commerce in a climate and ſoil that ſeems ſo much bet- 

tex adapted to it, where the land is cheap, and where vegetation is ſo much quicker 

and more luxuriant ; and while we encourage the growth of it in our colonies, we may 

have the advantage of manufacturing this valuable commodity at home, for which at 

preſent we pay ſums ſcarcely credible, to the Dutch. 
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[Olives of ſerena For os. cheſs grow: 4 


and 


and ripe fruit of the 
French and Spaniſh 
f 4 may be brought 
thence. Ad, 


pro 
. vang for dil. which 


rancid by — 


Both th . 
n cotton are | 
ow bg Fake 200 
; would grow well in 


the warm -climates of 
No - America, a8 the 
Flomdas, Georgia, Ca- 
„and Virginia. 


Theſe are ſown yearly in 
elch near the es in 


2 bor ſoap, glaſs. 
ot 


; 


The- pode Are excellent 


food for hard- working 
cattle, and uſed for 


this e FP" wag 
coal of Spain where ; 


_—_ * 
9 VO 
: 


they are eaſil — * a 
+ Sa or. 


ed in the Le- 


OE EE OUT OT OC NES 


: 


21114 1H 174 wh 1436 47 | 
wi G- „„ +15 gee hy 
1 


Pungent, warm, balſamic 
8 Liquidambar 8 
of Ray, or Liquidambar 

| ion in the Ploridas. 


Eatin Names. 24 Ed. L. Sp. 


Karat ue [ps 1454 


1 


Gum Seammony 
rial 


tree 


Fu 
— 
5 


* 


ehed with à little ambe 


This, Dr. Lewis, in his 


might be applied to valuable medicinal purpoſes. 


of Loviſiana, ſpeak with rapture of its healing 
qualities, and the high eſteem it is in among the Indians of Florida, on account of its 


The: French, in Du Pratz' Hiſto 


infinite virtues : it is known to the 


* Stora tree 


0 


| 
| | 


oem 'Mitick em the 


= 


2 
[This tree grows 


= 


| ,Obſorvadions;- | 
They art propagated about 


Aleppo, whete the fe- 
male or fruit- bearing 
ones are ingrafted on 
ſtocks raiſed from the 
nuts. 


This kigd of turpentine is 


uſed in medicine. 


iſle of Scio; a# this- 
tree, commonly called 
the Lentiſcus, is doubt- 
ed to be the uine 
Maſtick - tree, ſeeds of 
the true kind may be 
procured ftom the ile 
of Scio. 


in Italy, 
Syria, and India; but 
the warmer climates 


| yieldthe beſt gum. 
Seeds of the Plant, from 


whence this excellent 
drug is procured, . were 
ſent into England about 
20 cy ago, _ 
A „ Dy - | & * 
D. Ruſſel: it 
bears this climate very 
well, and produces ſeed 
in hot ſummers; but 
requires the warmer cli- 
mates of Carolina, 
Georgia, and the Flo- 
| ridas, . 


ich, by age, hatdens into a ſolid brittle. refin, of a 
and very fragrant ſmell, not unkke the Storax calami- 
rgriſe, which is produced from 
tyraciflua of Linnæus, Spec. 


e Styrax aceris folio - 


lant. #418, which grows in 
ateria Medica, p. 353, ſays, 


: | Engliſh by the name of the Sweet Gnartree; and to 
e French by the name of Copalm. This is well worth the attention of the College 


PUyſicians, as we can have it genuine, whereastheStozax fromthe-Lalk is ofien. 
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PY 
Caſſia Senna . $39 Alexandrian f 
| purging Senna 
Croton Sebife- p. 1425 Tallow tree of 
Rheum Palma - p. 521 True Rhubarb 
tum | EEE 
2 __ | 
7 | 
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nidas, to make the gum- 
reſin that flows from it 


a beneficial article of 
commerce. It is fo 


frequently adulterated 


in Turkey, that, in 
order to have it genuine, 


it is well worth propa- 


; 


ö 


gating in our colonies. 


True opium pop -I This is recommended to 


be ſown in our ſouthern 
colonies of North-Ame- 
rica, for the ſake of ob- 
taining the opium 
pure. , | 


This grows in Upper- 


Egypt, and 1s brought 
from thence to Alex- 


- andria; it would not 
be difficult to 


the ſeeds of this uſeful 
drug. | 


This plant grows in moiſt 


places in China, and is 
of great uſe in that 
country, 


The ſeed of this. plant 


was brought to Eng- 
land about five years 
ago, by Dr. Mounſey, 
F. R. $. from Moſcow, 
and appears by experi- 
ment to be the genuine 
true Rhubarb of the 
na 5 and 1s a moſt ya- 
luable acquiſition to this 


country, as it will grow 


well in a deep rich foil, 


| inclining to a ſandy 
or  gravelly loam, but 


not in too wet a ſitu- 
ation 


1 The ſeed of this ſpecies of poppy is recommended by « phyſician of great emi- 


© nence as proper for the ſame oſes in medicine as . ſweet 
- obſerved not to have the leaſt degree of a narcotic quality in it, 


— 


onds are It is 


. - » Obſervations. * 


; ation, and may be cul- 
tivated both here and 
| in North- America. Mr, 
+ 3 Ingliſh has raiſed this 

0 "I | plant with ſo much ſuc- 
| ceſs at his country- 
houſe at Hampſtead, as 


| 

ö to be able not only to 

5 1 . produce ſome excellent 
| ; ood Rhubarb, but a 
{ufficient quantity of ripe 
| - * ſeed to make a large 
| lantation ; and at the 
me time has moſt ge- 
nerouſly beſtowed. a 
reat deal of ſeed to be 
ent to our American 
. colonies, where, no 
doubt, but it will prove 
| in a few years a moſt 


** 


Mk. 
= a 


beneficial article of com- 
merce. 


1 


- 


FS | | * | 1 
Calamus Rotang p. 463 Three ſorts of 1. From a kind of cane ; 


- Pterocarpus Dra- p: 1662. Gum Dragon,] in the Eaſt Indies. 2. 
co . | or Dragon's. From Java and Surinam. 
Draczna Draco | Lin.Syſt.Ed: blood. 3- From the Canary 
6g | 12. p. 246 ; 9 0 and Madeira iflands. 
Dolichos Soja Lin. Sp. 1023] A kind of kid-| Uſed for making Soye $ ; , 
| bean called or Indian Ketchup.. 
EY II Daidſu See Kzmp. Amecenitat, 
Laurus Caſſia [p- 528 Caſſia Lignea tree Grows in Sumatra. | 


Laur;. 


8 80 $ The method of preparing Eaſt-India „ or India Ketchup.. 
Take a certain meaſure, for inſtance a gallon, of that ſort of kidney-beans, called 
Daidſu by the JFaponeſe, and Caravances by the Europeans; let them be boiled till 
they are ſoft; alſo a allon of bruiſed wheat or barley, (but wheat makes the blackeſt 
Ssoye) and a gallon of common ſalt. Let the boiled caravances be mixed with the bruiſed 
. wheat, and be kept covered cloſe. a day and a night in a warm place, chat it may fer- 
ment. Then put the mixture of the caravances and wheat, together with the gallon of 
ſalt, into an earthen veſſel, with two gallons and an half of common water, and cover 
it up very cloſe. The next day ſtir it about. well with a battering machine or mill (Ruta- 
bulum) for ſeveral days, twice or thrice a day, in order to blend it more thoroughly to- 
r. This work muſt be continued for two or three months, then ſtrain off and preſs. 
out the liquor, and keep it for ufe in wooden veſſels ; the older it is the. clearer it will 
be, and of ſo much more value. Aſter it is preſſed out, you may pour on the remai 
ing maſs more water, then ſtir it about violeatly, and in ſome days after you may p 
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Laurus Cinamo- p. 528 Cinnamon - tree In Ceylon, Guadaloupe, 
22 pi 1 | | and in moſt of our 
-newly ceded iſlands. 


Laur. Camphoraſp. 528 Camphire-tree || j In Japan, and in Suma- 

| | He tra, now in England in 

| the green-houies about 

] London. It will grow 

| freely . where oranges 
and lemons do. 


'Oycas Circinalis}p. 1658 | Sago Palm-tres | In Java, and the warmeſt 

| | | parts of the Eaſt Indies. 
Amyris Gilead- Lin. Mant. True balm of |} Lately diſcovered in Ara- 
Lui 1 165 | Gllead-tree. 5 bia by Dr. Forſkall, 
| We 3 | I and deſcribed by Dr. 
N 5 | Linnæus in a late diſ- 


ſertation. 

Arundo Bambo The true Bamboo | Of great uſe in China, 
cane and might he alſo in 

eg | I dur American iſlands, ® 
Anacardus Ori- Siam varniſh tree, | The fruit of this is the 
entalis called Ton- Malaca bean, or mark- 

\ 4 rack by the ing nut, and the Ori- 
- Japonele ental Anacardium of 

5 1 1 | the ſhops. This is the 

| | - _ , - "common 


The camphire from Sumatra is gre pug to that of Japan: we are not cer- 
al whether it is from a — 2 722 „ it 2 weil worth inquiring into, 
as the effects of propertionable quantitics in medicine are ſurprizingly- different, per- 
Hops it-may LEND the —_— difference of heat in the climates, * N 
We have in the iſland of Jamaica, a ſpecies of tree of this genus, called by Lin- 
næus Amyris ballamifera. See Species Plantarum, p. 496. Sir Hans Sloane, in his 
hiſt. of Jam, vol. II. p. 24, calls this tree Lignum Rhodium, from the odoriferous ſmell 
of its wood when burnt, which it diffuſes a great way; for which reaſon he believes it 
to be the tree that afforded the agreeable ſcent which Columbus perceived on the ſouth 
ſhore of Cuba, upon the diſcovery of that iſland, as is mentioned by ſeveral hiſtorians. 
Dr. Pat. Browne, in his hiſtory of Jamaica, p. 208. calls this tree white candlewood, er 
roſewood, and commends it much; he ſays it is very refinous, burns freely, and af- 
fords a moſt agreeable fmell; and that all the parts of this tree are full of warm and 
aromatic particles, Quere, Whether it is not worth while to extract che balfam, as it 
agrees * near in character and genus with that moſt valuable drug che balſam 
Mecca! | SHES 3, r an! 
* The French had brought this moſt uſeful plant from the Eaſt-Indies to their W 
India iflands : a few roots have been got from thence to Grenada, and will 22 in 


- 


time become familiar in our iſlands. But top much pains cannot be taken in the pro- 
Pagation' of this plant, as its uſes are manifold and extenfivey bath in building, and 
X aac 200 


all kinds of domeſtic inſtruments. 5 
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mky of the Chi- 


5 . 4 


1 

by 

| 

: 
9 
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Morus papyriſera 


+ 4 


* 4 4? 
= 


' 


ent ſpecies; but without fo 


p. 1399 


| 


It Alert d ſame, | le, that the green tea 
i he dation : they are one and the ſame ſpecies. It is the na- 


: 


Paper Mulberry- 
tree 


| 


— 


1 


Obſervations. 


common varniſh of che 
Eaſt - Indies, 


de- 
ſeribed by — 2 


This tree is unknown 


to the Botaniſts. 


From Japan and China; 
See Kzmpfer's Ama ni- 
* dates, p+ 60 J. 2 N 


— 


Uſed in dying ſcarlet in 
China. Thepulp chat ſur- 
rounds the ſeeds, gives 
in warm water a moſt 
excellent yellow colour, 
inclining to orange. See 
Phil. Tranſ. Vol. 52. 
p-. 654, where there is 


an exact figure of it, 


This excellent fruit is 
much eſteemed in the 
Eaſl- Indies, and it is 
ſaid there is a tree of it 
now | growing in the 


1 iſland of Madeira. {BY 
the deſcription whic 


Dr. Solander gives of 
this fruit, at Rio Ja- 
neiro in Braſil, it is 
not ſo good as the Eaſt- 
India fort. 


Uſed for making paper in 
China-and Japan. See 


L1 


* 
and 


ture of the ſoil, the culture, and manner of gathering and mak 
the difference; for take à green-tea tree and plant it in the bohea 52 and it will 
t 


produce, bohes-tea, and ſo the contrary. This is a fact atteſted by gen 
London, that have reſided many years in China, and who have had great experience 
is this antcle. | | | 


W. - 
LI * 
7 — 


* 


Kæmp. Amcœnit. p. 467. 
f This has been 
time in the Engliſh gar- 


dens, 1288 
- Cinchona 
the bohea tea are two diſfer- 


ing the leaves, that makes 


emen now in 


Off. | 


Cinchona 
- cinalis. 


— 


Dorſtenia Con- 
trayerva 


Smilax Sarſapa- 


Copaifers Of 
cinalis 
Toluifera Bal- 

©" Tagen 


i- Dale 183 


> 4 


The Locuſt or 
Gum Copal- 
tree, for the 


ent varniſh, 


| fineſt tranſpar- 


This grows at Loxa in 


the province of Peru; 
and could it be obtain- 
ed ſo as to be cultivat- 
ed in our American: 
iſlands, would be of in- 
finite: advantage to us. 


1 grows in Neu- Spain, 


Mexico, and Peru. 18 


lt js hrou ght ftom- the 


Bay of Campeacby, and 
the Gulph of Henduras, 
where it grows in plen- 
ty, and might eaſily be 
propygated in Florida. 


In Brazil, and Martinico. 
This tree grows near 
Carthag ena, in South- 
America. 


This woe is known to 
yield: the true Gum Co- 
pal, and that the dif- 
ference between this 
and Gum Anime, may 
- be owing to foil and 
heat of climate; it 
rows wild in ourAme- 
rican iſlands, the Moſ- 
* kito ſhore, and in Per 
ra Firma. 


This plant is ſuppoſed b 
ſome to be a kinder 


Bindweed or Convol- 
vulus, that grows near 
Mexico; by others it 
is thought to be a ſpe- 
© cies of Marvel of Peru. 
As we are uncertain of 
the genus, it is well 
Worth ei. quirin * 
. a moſt uſeful rug, 
order to propagateit in 
; Gur colonies, 


n 
Mimoſa Nilotica | p. 1506 


Mimoſa Senegal 


Ficus $ycomorus p. 1513 


Vids Apyrena Ip. 293 
Fraxinus Ornus Ip. 1510 


Amygdalus Com -p. 677 
munis | | 


| * | 


+ © 


| Sweet Almonds 
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Bixa Orellana ä Lin. Sp. 730 


Engliſh Names. 


Arnotto, for dying 


Jurrants, or Co- 
rinthian grapes 


Calabrian Manna 


Ah + 


| _  ; Obſervations. | 
This .grows in all the, 


warm climates of Ame- 
rica. The French culti- 
vate it, but what the 


| Spaniards ſend is much 


_ richer in colour and 
more valuable, 


This grows in Egypt, 


and in Senegal. 


In Egypt, from whence 
the ſeeds may be pro- 
| cured. 


This is reckoned the moſt 
durable timber we 
know. The repoſitories 
of the Mummies found 

in Egypt are made of 

this timber. 


and would become a 


| valuable trade if they 


.had the method of cu- 
ring them as in Turkey. 


The cuttings of this vine 
might be procured from 
Zant. | 


This is worth trying in 
our ſouthern colonies, 
where the heats are vio- 


L132 


lent in the ſummer, It 
is common in our nur- 
ſery gardens. 


Theſe would grow to great 
perfection in our ſouth- 
ern colonies, 


Cappar is 


+ There is no drug ſo liable to adulteration as this: and therefore, as it is a medi- 
eſpecially young chibi 


cine ſo frequently in uſe among perſons of tender conſtitutions, 
Thould be taken to have it genuine. 


| dren, great care 


Figs grow in the greateſt 
perfection in Carolina, 


. * 4 a 
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Ciſtus Ladanifera 


Bubon Galbanum | 


Paſtinaca Opopo- 
nax 


Amomum Carda- 
momum 


Curcuma Longa 


Aſtragalus Tra- 
gacantha 


Cucumis Coly- 
cinthis 


Gentiana lutea 


j 


| 
A 
Ip. 


Bitter apple: 


| Balauſtians, or the 


ing * 
nate 
Argal, Cankey- 


Tumerick 


Gum Tragacanth 
or GumDragon 


| Coloquintida, or 


1Gentian | 


This fhrub 


| bloſſoms of the 
. double flower- | 


2 a 
rocky ſoil to grow in, 
as It iv about Marſeilles. 


and Toulon, 


This tree would thrive 
extremely well in our 
ſouthern provinces, and- 
yield a profitable ar- 
ticle in- wr bloſſoms, 
Plants of this. kind are 
to be bougtt from moſt 
of our nurſery men. 


'Tis poſſible this valuable 
plant may be found in 
our American iſlands, 


”. as well as in the Cana- 


_ ries and Cape-Verd 
iſlands, - 


In — and the 9 
lago. 


In Ethiopia. 


In Sicily. 
la the Pat Indie iP 


| In the Eakt- Indies. 


In ge ſouth of. "IS 
and in Sicily. 


In Africa. 


In the Alps, Apennines, 
and Pyrenees, To be 


8 = 
4 


had of the nurſery- 
men. 
Similax 


8 The ſngle flowering or  fruit-bearing Pomegranate, will afford the moſt grateful ad- 


tion to the fruits of our colonies, and a valua 


le medicine. 


The ripe fruit full of 


ſeeds is tg be met with at our fruit-ſhops in the winter ſeaſon; from _ feeds of ſuch 
kruit this tree may be eaſily propagated. 


e 


TIS TESY 


- Myrrha Office. | 


Latin Names, 2d Ed.. Sp.  Eng'ih Names, | - Obſervations, __ 
#4 
Similax China In China and in Ne- 
„ b Spain. 
3 : * 8 
Pimpinella Aniſ- In Egypt. 
um ; 


Gambogia Gutta 


i 


in the Eaſt-Indies, 


(5475 


About Marſeilles and Tou- 


lon, 


In Abyflinia, The cha- 
racters of this plant and 


the five following are 


not yet known to the 
1 | botaniſts. 
| Benzionum Offic, Gum Benjamin | In Sumatra and Iva. 
Ammoniacum [Guam Ammoni- In Africa. 
Offic. | acum | 1 
Balſamum Perua- Natural Balſam of In Peru. 
num | Peru | | 
Olibanum Thus] Dale. 348 Frankincenſe In the Upper Egypt and A 
Maſculum | * een | interior parts of Africa. 
Nux Moſchata Dale. 302 |Nutmegs with In Amboyna, 
| Offic. 12 Mace 4 „ 
Caryophyllus Lin. Sp, 735 | Cloves In the Molucca iſlands, 
aromaticus | 1 
Fr 10 Res! oe | Ta 
Piper Nigram |]p. 40 Pepper Sumatra. | 
Garcinia Monga-|p. 635 | Mangoſteens A moſt 1 8 : 
ſtona | | ows in java, and in 
| 24s P” 8 parts of the Eaſt- 
| | | Indies. 
| $24 Lechee 
I ©. Specimens of the Nutmeg-ree in fruit fromthe iſland of Tobago have been lately 


received by the Earl-of Hillſborough, which bis Lordſhip has ſent, with ſpecimens of 


many other curious plants, for the information of the public, to the Briti 


Muiecum. 


They are certainly of the ſame genus with the true nutmeg, and poſſibly may be im- 


proyed by cultivation; the mace evidently covers them, and the 


ave all the charae-- 


ters and the ſame leaves with the wild Nutmeg tree deſcribed by Rumphius, in his 


| Hetbarium Amboinenſe, publiſhed by Burman. . 


Latin Names. | 248d. 1.6. 


»Lechee 


PL 4 
I 


Feral Ala —_ 


tida 1 


2 
=_ 


T. 266 I 
Englih Naked. 1 
Lechee of China 


Dale. 170 


Ipecacuanha of 
"| Margrave 17 


the thops, or 
Braſilian ** 


Aſſa Fetid, - 
called Hin 


— 


. 
- x 4 | 4 JT 
232 


This allt 4 is highly com- 
mended by all perſons 
who have in Chi- 
|--na F 


* uſeful in * 
tand worthy of our at- 
tention to propagate it 
in our Weſt-India 
iſlands : at preſent its 


| 


enus is b to 
; e botaniſts.. 


The gum of this plant is 
much uſed in medicine. 


. the * 


4 


EKæmpf. 555 ge 


To this catalogue may be added Bguorieg ſaffron, and 


aloes ſocotorina : 


of the two firſt we do not raiſe near a ſuſi- 


ciency at home for our own conſumption, but are obliged to 


import thoſe articles from ae 


The Satjety baving thought proper to givt 4 place to "the Jotego- 
ing Catalogue; it may be neceſſary to ſubjoin ſome Dix ACTIONS, 
(taken alſo from Mr. Ellis s Pampblet, for bringing over 
Seeds and Plants 1 uiſtunt en in 4 mo of Fe e- 


getation.. 


ANY valuable trees and plants, yet unknown to us, grow 
in diſtant countries, particularly in the Northern Pro- 


vinces of China, about the latitude of 40 degrees, which would 

thrive well in North-America, more eſpecially in theſe middle 

Colonies, which lie about the ſame latitude. But as the diſ- 

tance is great, the manner of preſerving the Seeds properly, 

ſo as to keep them in a flate of vegetation, is an affair of 

conſiderable conſequence and ſome difficulty. ThE: following 
hint are therefore offered * that 2 


1 The characters of this fruit are not yet known to the botaniſts, 


In 


t 765 7 
Ae the firſt place it ought to be carefully attended to, that 
the Seeds ſhould be perfectly ripe when they are gathered; 
and they ſhould be gathered, if poſſible, in dry weather; . af- 
terwards they ſhould-be ſpread thin on paper;or matts, in a dry 
airy room, but not in ſunſhine. The time neceſſary for this 
operation will vary according to the heat of the climate, or ſea- 
fon of the year, from a fortnight to a month, or perhaps two 
may be neceſſary ; the hotter the ſeaſon, the leſs time will ſuf. 
fice. This is to carry off their ſuperfluous. moiſture, which if 
confined would immediately turn to mouldineſs, and end in 
rottenneſs. Pres e | | 


As there are two methods · that have ſucceeded, and put us 
in poſſeſſion of ſeveral young plants of the true tea · tree of Chi- 
na, I ſhall mention them both, in order to aſſiſt the collector in 
bringing home the. ſeeds of many valuable plants. 


Tux firſt is by covering them with bees · wax in the manner 
explained in Phil. Tranſact. vol. LVIII. p. 75. 


1 þ | 
IT principally conſiſts in chooſing only ſuch ſeeds as are PE 
fectly ſound and ripe. To prove this, we muſt cut open ſome 
of them to judge what ſituation the reſt may be in, taking 

care to lay aſide any that are outwardly defective, or marked 
with the wounds of inſects. When a proper choice of them is 
made, they ſhould be wiped extremely clean, to prevent any 
dirt or moiſture being incloſed; each ſeed then ſhould be rol- 
led up carefully in a coat of ſoft. bees · wax half an inch thick: 
the deep yellow. Engliſh bees-Wax is the beſt. When you have 
covered the number you intend to incloſe, pour ſome of this 
bees-wax melted into a chip- box of fix. or ſevei inches long, 
four broad, and three deep, till it is above half full; and juſt 
before it begins to harden, While it is yet fluid, put in the 
Seeds you have rolled up in rows till the box is near full; then 
pour over them ſome; more wax While it is juſt fluid, taking 
care when it is cold to ſtop all the cracks or chinks that may 
have proceeded from the ſhrinking of the wax, with ſome very 
ſott wax; then put on the cover of the box, and keep it in as 
vol and airy. a place as you can. W 


| 
ö 
oy 


1 


from hence being longer than from the Weſt - Indies, and more 
attention is required to keep the plants in health, than from 


cr) 


Tu method of incloſing tea-ſceds ſingly in wax, and bring - 


ing them over in that ſtate, has been practiſed for ſome time; 


but few have ſucceeded, owing to the thinneſs 6f- the coat of 


wax, or putting paper firſt round them, or incloſing them too 
moiſt. | 4 EF» 2% $667 18 


To this I muſt add a method that promiſes ſucceſs 4or brings 
ing over plants from the Weſt-Indies,' and the ſouthern parts 
of North-America, particularly Weſt-Florida, the voyage 


any other parts of our North-American ſettlements: but as 
there is a good deal of difference in the climates of theſe places, 
it will be necedary to obſerve, that plants from the Weft- 
Indies ſhould be put on board in the latter end of ſpring, ſo. as 
to arrive here in warm weather, otherwiſe they will be deſtroy- 
ed by the cold of this latitude; and the ever-greens, which 
are the moſt curious from Weſt- Florida, muſt be ſent in the 
winter months, while their Juices are inactive, ſo as to arrive 
here before the heats come on. If the plants ſent from theſe 
countries were planted in pots or boxes, and kept there a year, 
they might be brought over with very little hazard; or even if 
they were firſt tranſplanted from the woods into a garden, till 
they had formed roots, they might be ſent with much more 

ſafety. „ FF 
» 


Tax ſize-of the boxes that-will be moſt\convenient for ſtow- 
ing them on board merchant-ſhips, where there is very little 


room to ſpare, ſhould be three feet long, fifreen inches broad; 


and from eighteen inches to two feet deep, according to the 
ſize of the Ming trees; but the ſmalleſt will be moſt likely to 
ſucceed, provided they are well rooted. There muſt be a nar- 
Tow ledge nailed all round the inſide of the box, within ſia 
inches of the bottom, to faſten laths or packthread to form a 
kind of lattice- work, by which the plants may be the better 
ſecured in their places. If the plants are packed up juſt be- 
tore the ſhip fails, it will be ſo much the better. . 


Wau they are dug up, care muſt he taken to preſerve 28 


much earth as can be about their roots; and if it ſhould fall 
| 13 off, 


1 9 ] 


Af, it muſt. he ſupplied. with more earth, ſo 38 to form a, bal 
Big fe roots of each Plant, which muſt 47 oded 1255 
wet wks, and carefully tied about with packthread, to keep 
g earth about the roots moiſt : perhaps it may be neceſſary. ta 
ingloſe the moſs. with ſome: paper or broad leaves (as the pal⸗ 
metto) that the packthread may bind the moſs, the cloſer. 
Loamp earth will continue moiſt the longeſt. There muſt be three 
inches deep of wet mals put into the bottom of the box, and 
the young trees placed in rows upright; cloſe to cach other, 
uffing wet moſs in the vacancies between them, and on the 
ſurface over this palmetto leaves, if to be had, ſhould be 
1 to keep in the moiſture, and over them the laths are to be 
faſtened croſs and croſs to the ledges or packthreads to be laced 
to and fro, to keep the whole ſteady and tight The lid of the 
box ſhould be either nailed down cloſe, or may have Wand 
d 


and a padlock; to ſecure it from being opened. as may be foun 
neceſlary, with proper directions marked on it to keep the li 
n There muſt be two handles fixed, one at cach 
end, by which means there will 'be leſs danger of diſturbing 
the plants. Near the upper. part of the ends of the box, there 
muſt be ſeveral holes bored to give air: or in making the box 
there may be a narrow. vacancy left between the boards of one 
third of an inch wide, near the top, to let out the foul. air; 
and perhaps it may be neceſſary to nail along the upper edge of 
theſe openings hit, or ſlips of ſail- cloth, to hang over them, to 
ſecure the plants from any ſpray of the ſea; and at the ſame 
time it will not prevent the air from paſſing through. Boxes 
with plants packed in this manner, muſt be placed where there 
a 8 85 that is, out of the way of the foul air of the | ſhip's 
Tur following method of preſerving ſeeds from turning ran- 
cid from their long confinement, and the great heat of the cli- 
mates which they muſt neceſſarily paſs: through from China, 
was communicated to me ſome years ago. by the celebrated 
Praſeſſor L. innæus, ot Upſal, in Sweden. He adviſes, that 
cach ſort of Seed ſhould be put up in. ſeparate papers, with 
fine ſand among them, to abſorb any moiſture (dried, loamy, 
or:-ſoapy earth may be tried); theſe papers, he ſays, ſhould be 
packed clole in dies gets os earthen veſſels, and: the 
N = | 


F844 | 


mouths 
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mouths covered over with a bladder, or leather tied fafl round 
the rims: he then directs that theſe veſſels, with the ſeeds in 
them, ſhould be put into other veſſels, which  ſhovld'be 15 : 
large, that the inner veſſel may be covered on all des, for the 
ſpace of two inches, with the following mixture of ſalts. Half 
common culinary ſalt; the other half to conſiſt of two parts of 
falt-petre, and one part of ſal-ammomac, both reduced to a 
powder, and all thoroughly mixed together, to be placed 
about the inner veſſel, rather moiſt than dry. This be balls a. 
refrigeratory z and ſays | it will keep the feeds cool, and hinder 
putrefaction. Perhaps if ſmall right boxes, or caſks'or bottles 
of ſeeds were ineloſed in caſks full of ſalts, it might be of the 
ſame uſe, provided the ſafts do not get at the feeds; and as 
fal- ammoniac may not be cafity 5 with. half common falt, 
and the other half ſalt-petre, or common ſalt alone, might an- 
fer the ſame end. But it would be very neceſſary to try both 
methods, to khow whether the latter would anſwer hi pur- 
ſe of the for mer, as it would be attended with much leſs 
trouble, and might prove a uſeful method to our ſeedſmen, in 
ending feds * hence to thoſe warm elimates. 5 


Tas (atteſt ſeeds being very liable to loſe” their ze ebe 
power by long voyages through warm: climates,” it may be 
worth while to try the following experiment upon ſuch Kinds 
as we know for certain are ſound, Nip ſome ſquare pieces of 
cotton clotk in melted wax, and while it is ſoft and almoſt 
cold, ſtreu the ſurface of each piece ovet with each fort of 
fall ſeed,” then rolt them up tight, and incloſe each voll in 
ſome ſoft bees. wax; wrapping up each of them in a piece of 
paper, with the name of the ſced on it; theſe may be either 
ſurrounded as before with ſalts, or packed r the ſalrs' in 
a box, as is moſt: convenient. 


Fr are. any ſeeds, ber we receive - beth froth 
Weſt Indies and the fouthern parts of our North- American co- 


lonies, as South-Carolma, Georgia, &c. which the gardeners by” 


find very difficult to raife here, unleſs the following method-is 
purſued. Divide a box, according to your quantity and ſorts 
of ſeeds, into ſeveral» ſquare petitions ;. then mix- the: ſeeds 
with loamy earth and cut moſs, and 4 eaeh ſort into its ſe- 

6 parate- 


"INV D ; 


-parate cell, filling it up to the top: the earth and moſs muſt 
rather inclining to dry than wet; then nail the lid down 
very cloſe.on. your box, keeping it in an airy ſituation. If the 
voyage does not exceed two months, they will arrive in good 
order in the ſpring; and, though many of them may begin to 
germinate, yet, it they are ſown directly, they will ſucceed 
much better than thoſe that are brought over in papers, as is 
well known to our moſt curious gardeners. Seeds of the nut- 
meg · tree from Tobago, the cinnamon - tree, the cacoa or cho- 
colate nut, and Avocado pear, muſt be brought in this 
manner. Seeds of all the forts of magnolias, ſtewartias, chio- 
nanthus, and many others from South-Carolina, will ſucceed 
better this way, than any other method we yet know. _ 
Tu ſeeds of many of the ſmall ſucculent fruits may be 
Hrought to England from very diſtant parts, by preſſing them 
together, ehen r their watery juices, and drying them 
in ſmall cakes gradually, that they may become hard; they 
may be then wrapt up in white writing paper, not ſpongy, as 
this is apt to attract and retain moiſture; but I believe it will 


be und, that a covering of wax vill be better than one 
Paper. | ain 4®. iv tho 2 WET 124 111 1 LEH 


Tur Alpine ftrawberry was firft ſent to England in a letter 
from Turin to Henry: Baker, Eſq; F. R. S. by preſſing the 
pulp with the ſeeds thin upon paper, and letting it dry hefore 
they were incloſed. The paper mulberry from China was 
brought hither about the year 1754, much in the ſame 
_ Trxsz hints may prompt us to try the larger ſucculent 
fruits; for inſtane, the mangoes, lechees, and others of this 
kind: if their fleſhy part, when they are very ripe, was 
brought to the conſiſtence of raifins or dried figs, it would 
keep their Kernels plump, and in this ſtate they might be bet- 
Ter pteſerved in wax, than by any other method yet known. 
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d e n e e | Read lfore the Society, Angui 27th, pe 
+344) 1-2511.4 4 i THY D BORE RIC 375 BETA 11.2398 
T is een ie by people who. have reſiced Jong. - 
in Pennſylvania and the neighbouring Colonies, that with- 
Ache aft forty or fifty years there has been a very obſervable 
Change of Se that our winters are not ſo intenſely _— 


nor our ſummers ſo Uiſagreeably-warm'as they have Dam 


Tua we may be enabled to tent for: theſe phenomena 
it will be neceſſary to take'a tranſient view of the general cauſt 
of winds, and the remarkable difference of wake p cold; chat 
10 obſetyed in mene, ace eee 4 i 
CO VET CRIT "GT THREE * 
To- the gun is Joubtleſs ther yeneralfourre uf bra veel 
obſerve chat countries are not heated in proportion to their 
0 diſtance from the Sun, nor even in proportion to their diſtanee 
| from the Equator. The inhabitants of the Polar Circles are 
hardly à perceivable diſtance, not a twenty- thouſandth part 
farther from the Sun, than thoſe between the Tropies, and 
yet the former are chilled with NGN _ while the others 
** ſcorched we oonſtant heat. 334 oe, YH oy Fenn 
$4: 42800 * 16} 637th ne Js. 10 gen. 
"Wax the ow of the Sun ſtrike the Earth i in a perpendi» 
cular direction, they will be reflected in the fame direction on 
the particles of air through wHich they have paſſeti, and thus 
1 increaſe their heat; a greater number of direct rays will alfo- 
. | ſtrike the Earth in any given ſpace,” than when they fall 
N ge therefore, the nearer the direction of the Sas bee 
is to a perpendicular with the n Earth, the great. 


er cteteris paribus will the heat be, Pol. countries Wel 
be colder che nearer N are to the Pol 12 85 ee 


We W that the air may be heated to a very "iferent 
W 4h indifferent auen which are in the ſame latitude, 
| | Ng bx 


I ev 7] 


Secording as hey abound in rough mountains, fertile 1 
or ſandy deſarts ; as they are ſurrounded by land or by ſea, or 
gecording to the different wind, which prevail in thoſe coun- 
dies. The 2 of Pennſylvania is very different from 
t of Po 5 — 9 — of England is different 
that of Saxony, on the neighbouring continent, though 
they be underlie ſatne parallels. {n-order then that we _ 
be enabled to form an eſtimate of the heat of any countr 
muſt not only conſider the latitude of the Ae but alſo — 4 
face and ſituation of the country, and the winds which gene- 
rally prevail there, if any of theſe ſhould alter, the climate 
muſt alſo be changed. The face of a country may be altered 
by cultivation, and a tranſient view of the general cauſe of 
Wm us; that er wr may alſo F | 
Laa A 167 B 5 7 tibi oe 
Ir i generally believed that — wink are oocalicned by 
the hrat of the Sun. Were the Sun to-Rand ſtill over any 
particular part of the ſurface of the earth, the wind would 
conſtantly. blow to that place from all directions. For the air 
in that part being rarified by the heat of the Sun, would be 
expanded and thus become lighter, hence it would aſcend, 
and the heavier air in the neighbouring parts would ruſh in, 
to occupy its place.; this too being heated both by the Sun's 
rays and bythe warm ſurface of the Earth, would inſtantly 
aſcend to ge place to that which was colder; But as the 
Sun moves, or ſeems to move, between the Tropics, from 
Eaſt to Weft, there ſhould be a conſtant current of air ſeting 
wo woards the Sun from the North, South, and Eaſtward, 
While the current, which would alſo come from the Weſt, is 
prevented or turned back by the Sun, who moves with 14:46 
Tapidity-on-ithe oppotite direction. Fe current coming | 
'the North and South, falls in with that from the: Eoftward, 
and is preſently bent in the ſame direction. This conſtitutes 
_ what ſcamen call a Traue ind; _— is found in the e 2 
and in the 1 nie eh $0 rl nr Lirik ot 
n 443 - ti 11 70 9949 BAT ien eg 
— ihe: 1 the Earth- homogeneous, were it all 
eee with water, or all ſmooth dry land, the eafterly: winds 
would always prevail quite round the Globe to ſome diſtande 
— ut the waters along the des.” 
24612 v 
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divided by two Fee eonfiderable portions of land, which, 
retain the heat in à different manner from the water, and re- 
flect the Sun's rays in very different proportions, ſo that they 
not only ſtop the eaſterly current of air, but often change it to 
the oppoſite direction. For along the weſterly coaſt of Africa, 
and South-America, the winds commonly blow from the 
Welt, That is to ſay, they blow from a cold ſurface to that 
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her Wet ons eee . — — XN 
the ſurface of the land is ward the ece eF2Rs:: vous. 


 -r-obld ane ne countries, he kee of the 
land; is colder than the ſurface of the Water. ” 


Tr fuiface of the Barth being Ae petad 0 to the 
Tos receives and retains : the heat, and grows warmer 
every adventitious ray; ſo that a hard ſmooth ſurface will 
ſometimes become intolerable to the touch, but the heat does 
not ſink deep, Except ina conliderable progreſs of. time. 8 


Tur ſurface of the Sea is not ſoon heated, for che wil 
"hich are uppermoſt this hour, will: preſently be overwhelmed 
by thoſe which are colder, and they, by others in ſucceſſion;; 
whence it happens, that though the furface ot the Sea will not 
become. ſo warm by a ſummer's heat as the ſurface of the Earth, 
in the ſame n eee heat wall: ee r 6 and wil 
longer retained. 


Lr us transfer theſes trite can 1 to the 
8 of our Middle Colonies, with reſpect to d and 
Water. Our coaſt runs nearly from North · Eaſt to the South- 
Weſt. ſo chat if the land ſhould at any time be colder than the 
ſca, and a current of cold air ſhould ſet towards the ea, it 
muſt paſs from the North-Weſt to the South Eaſt: But lach 
winds we-fiad. generally take place during our winter ſeaſon. 
For the Atlantic, to the South · Eaſtward, is greatly heated 
during the ſummer ſeaſon, and vill not ſoon - looſe that heat 
_— * * goes to the Southward in the winter; add to 


this, 


8 l 736 J 

chis, 4 very notable circumſtance; which is, that our coaſt is 
conſtantly waſhed by a current of warm water, which being 
Ariven to the Weſt by the eaſterhy trade winds near the Equa- 
tor, is checked in thè Gulph of Mexico, and obliged to eſcape 
to the North - Eaſtward, to give place to the ſucceeding cur- 
rent. But the ſurface of theſe colonies ſoon grows cold in the 
abſence of the Sun. Hence violent torrents of winds paſs to- 
wards the Atlantic during the winter ſeaſon ; the colder the 
air is over the continent, the more violent will thoſe North- 
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Can ve diſcover any change of circumſtances, which might 
reduce the violence of thoſe North-Weſters, or remove them 
entirely ? Iris very obvious that hard ſmooth ſurfaces reflect 
heat better than thoſe which are rough and unequal; the: fur- 
face of a looking: glaſs, or any poliſhed metal, will refl.ct more 
light and heat, than the rough ſurface of a board. In the ſame 
manner we obſerve, - that rocks and fmeoth beds. of ſand. reflect 
more heat, than a ſoft broken ſurfate of clay. A clear. ſmooth 
field alſo reflects more heat, than the ſame ſpace would have 
done, hen it was covered with buſhes and trees. | 


Tr the ſurface of this continent were ſo clear and ſmooth; = 
that it would reflect ſo much heat as might warm the incum- 
bent atmoſphere; equal to the degree of heat produced by the 
neighbouring Antlantic, an equilibrium would be reſtored, 
and we ſhould have no ſtated North-Weſt Winds: But we 
have already made conſiderable approaches to this very period, 
ſeveral Members of rhe Society muſt have obſerved, that our 
North-Weſt Winds, during the winter ſeaſon, are leſs frequent, 
lefs violent, and of ſhorter continuance, than formerly they 
were. Seamen, who are deeply intereſted in this ſubject in- 
form us, that in the winter ſeaſon they have been beating off 
our coaſt three, four, or five weeks, not able to put in, „by rea- 
ſon of the North-Weſters; they are no ſeldom kept off twice 
that number of days. It is alſo agreed, that the hardneſs of 
our froſts, the quantity and continuance of our ſnows, are 
very unequal” now, to what they have been, ſince the ſettle- 
ment of this Province. | U Gs 
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I has been Objected, that the ſmall. alteration Which the 
ſurface of a country undergoes in being cleared and cultivated 
18 nnn conſiderable ee t 
85 has been obſerycd. tg take place in many parts. of the worl 
I. wall not ſay, that à change of climate may not ariſe from 
other cauſes than the one Lhave deſcribed. It is very certain, 
that the ſimple ſolution of -water in air wall. preduce cold, 
which may be increaſed by a ſolution of nitrous: ſalt. There 
are ſundryothet cauſes, from which the heat $58 air may be 
increaſed or diminiſhed, yet I cannot r̃ecollect a ſingle inſtance 
of any remarkable change of climate, which may not be fairly 
deduced from the ſole cultivation ot the country. The chan 
which has happened in Italy, and ſome countries to the call 
ward, within the laſt ſeventeen Centuries, is thought to be 3 
ſtrong objection to this general. rule. It is faid,,** that Italy was 
better cultiyated in the Auguſtine age than it is now; but 
the climate is much more temperate now than it Was at that 
'< time. This ſeems to cont radict the opinion, h the cultivar 
gion f a country with randen the air more temperatee. 
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1 $8HALL conſider this obſervation. the more attentively, be- 
.cauſe 1 find it has been made by an ingenious Writer, of great 
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I is not to be diſſembled that their winters in Italy E 
extremely cold about ſeventeen hundred years ago. Virgi 
Has carefully deſcribed the manner in which cattle are to 
ſheltered in the winter, leſt they ſhould be deſtroyed. by the 
froſt and ſnow ; he alſo ſpeaks of wine being frozen in 
caſks, and ſeveral other proofs ot ſuch extreme cold, as wou 
ſurprize us in this Province. Though it is alſo clear, that 
| Tralians are now as great ſtrangers to cold and froſt, as oe Of 
-Georgia.or/Squth-Carolina, To account for this remarkable 
change, we muſt go beyond the narrow limits of Italy; we 
mult traverſe the face of Hungary, Poland and Germany, 
thoſe vaſt regions to the northward. of Rome. The Germans 
have certainly made immenſe progteſs in population and agri; 
culture, ſince Julius Cæſar with a few legions overran chat 
country; for notwithſtanding the elegance with which Cz 
lar deſcribes his victories, he certainly had to contend with 4 
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a See Philoſophical 8 vol. 58. 185 
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ſett of barbarians; and ſavages, whoſe country was rude and 
uncultivated as their minds. The general face of thoſe king- 
doms was covered with wild extenſive forreſts, a few of which 
remain to this day. The ſmall ſcattered trihes who occupied 
them, had done very little towards the perfection of agricul. 
ture. From theſe uncultivated deſarts piercing North-Winds 
uſed to deſcend in torrents on the ſhivering Italian, though 
his own little common wealth were finely:cultivated. No- 
perſon need be informed how numerous the Nations are, who 
now inhabit Hungary, Poland, and Germany, or how ge- 
nerally thoſe regions are now cultivated, even to the very edge 
of the Baltic and German Ocean, ſo chat if the cold is greatly 
moderated in Germany, and the ent Northern States, 
which I believe is generally allowed, we may eaſily perceive 
how it ſhould be moderated to a much greater degree in Italy, 
which being in a low latitude was only annoyed by the cold 
winds from the Northern Kingdoms. For the air was at that 
time ſo cold over thoſe uncultivated regions, that it could ef. 
fectually deſtroy the balance in the warmer atmoſphere of Italy, 


which at preſent is not the caſe. N 
As we might have conjectured from eſtabliſhed principles of 
Philoſophy, that clearing and fmoothing the face of a country, 
would promote the heat of the atmoſphere, and in many caſes 
would prevent or mitigate thoſe winter blaſts, which are the 

general origin of cold, whence the winters muſt become more 
_ temperate, and as facts appear to ſupport and confirm our rea- 
ſoning on this ſubject, we may rationally conclude, that in a 
ſeries of years, when the virtuous induſtry of poſterity ſhall 
have cultivated the interior part of this country, we ſhall ſel- 
dom be viſited by froſts or ſnows, but may enjoy ſuch a tem- 
perature in the midſt of winter, as ſhall hardly deſtroy the moſt 
J RET CH One 5 . 


Przuars it may be apprehended, that as clearing the coun- 
try, will mitigate the cold of our winters, it will alſo increaſe 
the heat of our ſummers; but I apprehend, that on a careful 
attention to this ſubje& we ſhall find, that the ſame cauſe will 
in thoſe ſeaſons appear to produce different effects, and that 5 
inſtead of morg heat, we all preſently have leſs in ſummer 
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than uſual. | 


278 
Tr is ven knhovn, chat during che greateſt ſummer beats d 
this or any other country, the extraordinary heat of the At- 
moſphere des not riſe to any confiderable height: Ia the 
upper regions it is perpetually cold, both becauſe the air in 
thoſe parts is too far from the Earth, to be warmed by the 
heat of its ſurface, and becanſe the air in thoſe regions not 
being preſſed by ſuch a weight of incumbent Armoſphere is too 
rare to be ſuſceptible of a great degree of heat; for the heat of 
the air, as of every other body, that is warmed by the Fun, 
depends not only upon the ſimple action of the particles of 
light upon thoſe of the air, but alſo upon the mutual action of 
the particles of air upon ge another,” Which, by their elaſtici- 
ty, propagate or continue Hat motion, called heat, Which was 
2 originally excited by the Sun's rays; Therefore, the rarer 
the Armoſphere is, the leſs heat will be produced therein ot 
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the Sun, & vice verſa. Hence we obſerve, that in the warmeſt 
countries the tops of mountains are always covered with ſhow, 
Whoever will carry a Thermometer on à very warm day to the 
top of an high fleeple, will find that the Mercury immediately. 
falls ſeveral degrees, and riſes again as he deſtends. From 
this it is obvious that nothing is wanting in thę midſt of ſum- 
mer to render the-country agfeeably cool, böt a proper mix 
ture of the cold air Which is above, wich the wart alt below.“ 
This would be effected by any caufe that might increaſe our 
ſammer winds; - For though the ſimple motion of the air does 
not by any means produce cold, yet, moderate blaſts. will na- 
turally introduce a colder: Armoſphere, eſpecially: When they 
paſs over hills or any unequal ſurface, by Whien the cquihbri- 
um of the Atmoſphere is deftroyed,” the cold air always tending: 
towards the furface. © Hence a ſummer's guſt is generally at- 
tended by a ſudden change in the temperature of the air, 
Tall timber greatly impedes the circulation of the air, for it 
retards the motion of that part which is near the ſurface, and 
which, from its denſity and ſituation being hor heated,” be- 
comes the general origin of ſuch agitations as take place in the. 
upper regions. We ſhall often find it extremely ſultry and. 
warm in a {mall field, ſurrounded by tall woods, when no ſuch 
intonveniency is is perceived on an extenſive clear plain in the 
neighbourhood. From theſe” particulars” we may conclude, 
that When this country ſhall be diverſined, as it muſt be in 7 
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Fefie# off years, by vaſt tracts of clear land; interſected here and 
there by great ridges of uncultivated mountains; a much 
e degree of heat being POET the plaitis than from the 
Aeighbourigg mountains, and an eafy circulation of air pro- 
duced on the plains. Our land winds in ſummer, to ſay no- 
thing of thoſe which come from the ſea, or from the lakes, 
muſt certainly be much freſnet and more frequent than they 
now are, and conſequently our ſummer heats be more tem- 
Perate. JJCCCCCCCCFTCTC CUM US B07 ONOPHSIT DOR S0TCAT - 
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© A'cdn$tBerabrt change in the the temperature of our a? 
fons may doubtleſs effect a change in the produce of our lands. 
Temperate ſeaſons muſt be friendly to meadows and paſturage, 
Provided we continue to get regular ſupplies of rain';' but of 
this, there 18 ſome reaſon” to doubt, unlefs our mountains, with 
which this country happily abounds, ſhould befriend us great- 
ly. The decreaſe of our froſts and ſnows in winter, muſt for 
many years prove injurious to our wheat and winter's grain. 
The viciſſitudes of freezing and thawing have already become fa 
frequent, that it is high time for the farmer to provide ſome 

- remedy, whereby he may prevent his wheat from being thrown 
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_ *A*convIdrRABLE Change in the temperature of our ſeaſons, 
may one day oblige the Tobacco Planter to migrate towards 
the Catolinas and Florida, Which will be the natural retreat of 
that Plant, when the ſeaſons admoniſh the Virginian to culti- 
vate Wheat and Indian corn. The tender Vine, which would 
now be deftroyed by our winter's froſt, in a few years ſhall ſup- 
ply the North-American with every ſpecies of wine. Poſterity 
will doubtleſs tranſplant the ſeveral odoriferous, aromatic, and 
-medicinal plants of the eaſtern countries, 'which:muſt flouriſh 
in one or another part of North-America, where they will find 
a climate and ſoil favourable to their growth, as that of their 
native count R 
Evesy friend to humanity muſt rejoice more in the pleaſing 
pProſpect of the advantages we may gain in point of Health, - 
from the cultivation of this country, than from all the addi 
tional luxuries we may enjoy, though both the Indies were 
* Nan 2 brought 
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brought th out doors: 


putreſcent fluid. Hence a ſeries of rogues nervous, 
dus, remitting and.intermitting fevers, wh 


The ſalutary effects which have re- 
ſulted from cleanſing and paving the ſtreets of Philadelphia, are 
obvigus to every inhabitant. For cauſes ſomewhat ſimilar to 
theſe, the general improvement of the colonies have already 
produced very deſirable effects. While the face of this coun- 


try was clad with woods, and every valley afforded a ſwamp or 


ſtagnant marſh, by a copious per iration through the leaves of 


trees or plants, and a general exhalation from the ſurface of 


ponds and marſhes, the air was conſtantly charged with a grate 

1 
ch for many years 
have maintained a fatal reign through many parts of this coun- 
try, but are now evidently on the decline. Pleuritic and other 
inflammatory fevers, with the ſeveral- diſeaſes of cold ſeaſons, 
are alſo obſerved to remit cheir violence, as our winters grow 


Sixex the cultivation of the colonies, and the conſe vent 
change of climate, has ſuch effects on the diſeaſes of the 


human body, and muſt continue to produce ſuch remarkable 


changes in their appearance, it is certainly the duty of every 
Phy fician, to be careful to trace the hittory of every diſeaſe, 
obſerve the ſeveral changes they undergo, and mark, with a 
jealous attention, the riſe of every new diſeaſe, which may ap- 

ear on the decline of others, that. ſo he may be enabled ta 
3: effectual and ſeaſonable relief to ſuch perſons, as may be 
committed to his care. , G5 r 
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An Account 2 the Enn of 3 V ESUVIUS, m 2967, 

communicated in a Letter from an Engliſh Gentleman reſiding. 
a4 Naples, to Jonn MorcGan, M. D. F. R. S. and Profeſſor 
9 Medicine, in the College of Philadelphia. 
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E have had a moſt extraordinary eruption of Veſuvius 
lately. As I imagine an account of the diſturbance it 
has given us will not be diſagreeable to you, I ſhall therefore 
do myſelf the pleafure of communicating to you what I know, 
and have ſeen fell. of this ſurprizing hænomenon. 


Tux beginning of it is exactly geſeribed in Pliny the 
vyounger's letter to Tacitus . The farſt alarm 5 taken 
W | | rom. 


As it may give the curious reader vleafure tocompare the above deſcription with the 
more — of * the younger's letter, on we ſame ſubject, we have here 


_ # Nubes, 


- 


as to appear like an immenſe pine, branching out on all fides 
| . after a great height ↄf trunk, when the dimunition ot the force, 
5 that thfew it out, allowed the air to operate; by Apreading it. 
The whole mountain was ſoon wrapped round with utter 
darkneſs ; and its place was only te be diſtinguiſhed by the 
many ſtreams of fire that were darted in different directions, 


and made thigdarkack viſible 40.171 Inn 


W  - Ir appeared to me very unaccountable at firſt, but I after- 
Y ferent directions were produced by the particular motion im- 
= -prefſed upon the fire, as it iſſued from the ſeveral mouths 
which gave vent to Veſuvius. It was very extraordinary to 
obſerve ſome of  thele . [lreams deſcending «perpendicularly, 
whilit others mounted upwards: ina ſtrait lime, "Phe former 
appearance was owing to innumerable «ignited ſtones in their 
fall, after having been thrown from ſome ſuperior aperture, 
that acquired. ſuch velocity from their weight, and ſuch a 
blending of light from their proximity, as to ſeem” one impe- 
tuous torrent of fire; though on the uſual appearance of theſe 
falling ſtones, they are ſcattered, and are plainly to be. diſ- 
tinguiſhed as ſeparate bodies. | 
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ALL. this, as a mere object of ſight, would rather have 
been amuſing; but a frequency of the moſt terrible explo- 
Hons made it very alarming, eſpecially to me, in a houſe 
that ſhakes with the leaſt motion. The, noiſe of the largeſt 
cannon fired from the . caſtle, not three hundred 'yards.. from 
me, is a mere whiſper to theſe exploſions. My little houſhokd 
had retreated to the. rooms backward, built againſt Ent 
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Nubes, incertum procul intuentibus ex quo monte, Veſuvium fuiſſe has cogni- 
tum eſt, oriebatur : cujus fimilitudinem & formam non alia magis arbor, quam Pinus 
ee Nam longiſſimo velut trunco efflata in altu quibuſdam xamis Aiffunde- 

atur. . Credo quia recenti ſpiritu evecta, dein ſeneſcente eo deſtituta, aut etiam . pon- 

re ſuo victa, in latitudinetm vaneſtebat, candida interdum, interdum ſordida & meu 
oſa, prout terram cineremve ſuſtulerat. PI Epiſtol. xvi. hb. vi. 24 | 

Interim e Veſuvio monte plutibus locis latiſſime flammæ atque incendia relucebant, 

quorum fulgor & claritas tenebras noctis excipiebat. 

„Jam dies alibi, illi mox omnibus noctibus. nigrior denſiotque, quam tamen \fares 
Multæ vaxiaque lumina ſolychant,” nennen 3 

1% Ah altero latefe nubes atra & horrenda ignti ſpititus dortis ee 
in longas flammarum figuras debiſcebat, fulgoribus illz &-fumiles, & mayzores- 


lt. Plan Epiftol. xx. lib. vi. 
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ant I made moſt of my obſervations in the doòr- way of m 
neweſt and thickeſt wall. One or two, however, the mo 
fevere of theſe ſhocks, that raiſed my man, who till then 
had kept by me, from the ground, ca me to heſitate, - 
and think of making a prudent retreat || z but it occurred to 
me on a. little reflection, that the ſtreets might have been 
equally dangerous from mixing with à tumultuous concourſe 
of people, thronging after the pictures of Madona and of the 
ſaints carried in proceſſion; wich which the whole city was 
crouded all night 1 thought it moſt prudent, therefore, to - 
keep out of their way The ſhocks afterwards abated,” or 1 
was more uſed to them, and a moſt comfortable ꝓ lava made 
ns. (ally, from a ſeeming opening ot the whole fide of tbe | 
mountain at once, and ruſhed forward with an impetuoſity 5 
that, in two hours, brought it within two miles of Portici +, - 
which quieted me for that night. The King was then at his 
_— there, which Veſuvius ſeemed? to be rechiming from 
Majeſty's eneroachments. The place was by no means 
held tenable againſt him; and the King, the courtiets, and 
numbers of families, then in theſe environs at their Villegia- 
tura g, were put to the rout at midnight: Some of the court 
thought themſelves not ſecute even hen they Ine 
and, 1 am told, continued their flight to Caſe 


Tur next day all was quieted by a profuſe Java” that his- 
fled up the hollowiway between the Hermit's * and nero 15538 
of at leaft.an mens et 2100 _ ie 
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G In commune-conſultant, intra te@ine e fubſiſtam, an in aperto vagentur ; nam 
crebris vaſtiſque tremortbus tecta nutabant, & quaſi emota ſedibus ſuis, nune huc, nunc % 
illue abire aut referri videbantur. wt Plinii Fpitol xx. hi; vi. 
t The melted ſiery matter thrown-out by Veſuvius, Which grows hard as it 'cools, and 
appears to be a ſemi-vitrified ſubſtance. It is here calledcomfortable, becauſe the moun- _ 
tain generally becomes. more quiet upon its being caſt out. 
2 Portici ; a ſmall town on the bay of Naples, at about fix miles diſtance from that 
>. built on-the-ryins:of, or rather directly over the antient Herculaneum. His Sici- | 
- kat? Majeſty, has a palace here, furniſhed with many curioßties, found in Herculancum, '& 
and frequently keeps his court at Portici. | 'L 


$ This-35 an Italian word, which ſigniſtes the beivg inthe country. or dhe ume r 
ing in the country to take one's pleaſure, 


*. A-town twelve miles from Naples, on a the contraty ſide from. Veſavius where: be 
| King ſometimes holds oo court. Fg 5 
(In che ſolitary place, about op Mount Veſuvius, | is a Bermita 5 
where thoſe whoſe curioſity Leads them 3 this gere 3 * 
rally. call. and are provided with zefrcſnants by the hermit. 
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4 Arne ſecond night, however, Was as turbulent at the maun- 


theſe aſhes put me to . . 


T 847 


tain, but not ſo alarming at Naples as the firſt, becauſe the 
mountain burſt ſooner, and on the other ſide of it, from 


= 


throes... . | ; 


whence a lava equally. copious was delivered, and after fewer 


Tus chird day the agitation of the earth and air was very 


inconſiderable; but an immenſe quantity of cinders and. aſhes 
filled the whole atmoſphere l, ſo as to take our bright Sun 


from us, and to leave us no more of him than we have In Lon · 


don, when thouſands of leſs alarming volcanoes from good 


| kitchens, render the air, in winter, often impervious to any 
but his ſtrongeſt rays; and he appeared all day of the ſan- 
guiĩneous colour in which Pliny deſcribes him“. 8 


. a » 
— 


Tux fourth day we had for three hours, or more, one con- 
tinual thunder, without the terrible exploſions however of the 
firſt and ſecond nights; and 1 took great comfort to myſelf on 
ſeeing the conſtant courſe of cinders and aſhes thrown up. 

For, I looked upon it as the effect, if I may uſe the figure, of 
a bellows.blown by all the winds, that would foon - deſtroy or 
ſeparate: the combuſtible enemy: Accordingly theſe aſhes were 
the only inconyenience that remainſqſegqqqe . 


Bur on Sunday, the ſeventh day, the quantity of aſhes that 
filled the air was ſo great, that having rode out to take a' 
nearer view of the volcano, I was obliged to gallop home with 
my eyes ſhut, as I could no longer open them from the pain 


1s ad ; 


ALL is now quiet, and the Lava on this de is ſtopped, _ 
aſter laying waſte the largeſt tract of cultivated ground that it 


%% Jam navibus cinis inciderat : quo proprius accederet calidior & denfior : jam 3 
pumices etiam, * & ambuſti & fracti igne lapides 7 jam vadum ſubitum, ruina- 
que montis littora obſtant ia. . iis 

%, 'Fandein illa caligo tenuata quaſi in famum, nebulamve deceffit : mox dies ve- 


us, ſol etiam effulſit, luridus tamen, qualis eſſe, cum deficit, ſolet. Occurſabant tre- 


dantibus adbuc oculis mutata omnia, altoque cinere, tanquam nive, obducta.· 8 


$ 1 
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: Has deſtroyed / at once within this century. The greateſt er 
tions of it have been in the year 170%, in the year 1737, an 
this of 1767. I leave your deep naturaliſts to account for 
this periodical. criſis ; and it may not be the firſt meer acci- 

dental obſervation that has given birth to a profound ſyſteny 5. 
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"IM F. of the moſt remarkable eruptions of Veſuvius have happened as follow. 
Anno Dom. 16 Mount Veſtivins caſt forth ſuch quantities of ſmoke and flame as to 
obſcure the day, and deſtroyed-the cities of Pompeium and Herculaneum. 
In the 8o, on the 234 of Auguſt, the elder; Pliny, in order to be better acquaint- 
ed with 8 cause of che extraordinary eruption, of Veſuvius, yeotured, fo near that 
"this great naturaliſt periſhed in his en 72 en RL N 
Anno 2 Veſuyius ciected flames, in ſuch abundance, that they were ſeen, even, at 
8 i they, obſcured the ſun at noon day, and the fire ravaged. and burnt all 
AC pania. 1. G : G : - g | : 
_ zA0n0.1907, Veſuxius vomited out ſo great a quantity of flames, that all the neigh- 
bouring country ſuffered greatly by them. | | | 
In the year 1631, Veſuvius threw out flames, in ſuch abundance that upwards of 
40000 perſons loſt their lives, and a large tract of land was deſtroyed. 
_ + 1n/the year. ry 17, Door Berkley, afterwards hiſhop of Cloyne in Ireland, viſited 
Veluvius, at leaſt with as much boldneſs and curioſity as Pliny the Elder. The 2 
Fiven, by the biſhop, of that mountain, was communicated to the Royal Society by 
{Arbuthnot, and is publiſhed in the Philoſophical Tranſactions. It is thus defend 
by the biſhop. The other mouth was lower in the fide of the ſame new formed hill: 
I could diſcern it to be filled with red hot liquid matter, like that in the furnace of 
* a glaſs houſe, which raged and wroughtas the waves of she ſea, cauſing a ſhort ab- 
*©-rupt noiſe, like what may be imagined to proeged from a-ſea of quick-tlver daſhing 


* among uneven,rocks. This ſtuff would 2 ſpew over, and run down the 


* convex fide of the conical hill, and ared. at firſt: red hot ; it, changed colour and A 
* hardened as it cooled, ſhewing the firſt rudiments of an eruption, or, if I may ſo ſay, 
© an eruption in miniature.” n eee eee 
- The conflagration in 2731 was ſo deſtructive, that it occaſioned the following curious 
| 9 which is placed about three miles diſtant., from Naples, in- che road to 
Veſuvius. ol f y | * 15 P ; 
1 Poſteri, poſteri, veſtra tes agitur. 
Dies facem præfert diei ; nudius petendino. 4 
Advortite. ba 


Immani ſemper clade Hſitantium: 
Ne poſthac incertos occupet, moneo. 1 
Uterum gerit mons hic bitumine, alumine, ferro, 3 
Auro, argento, nitro, aquarum fontibus, gravem. 
Serius, ocius igneſpit, pelagoque influente pariet ; 
2 Sed ante parturit, conchtitur, concutit ſolum, 
- Fumigat, corruſcat, flammigerat, quatit _ 
Aerem, horrendum mug, boat, tonat, 
Arcet finibus accolas.  ._ 


Vicies ab ſatu ſolis, nifabylator hiſtoria, arfit Veſurus,  - 


Emigra dum heit,. 
am Jam enititur, erumpit, migfum igne 

Lacum evomit, prætipiti ruit ille lapſu. 3 
Seramque fugam prevertit. 

Si * aQunm. eſt, perliſti. | 

; nno Salutis 16 31, 

Tu, ſi ſapis, audi elamantem japidem. 
| WH SITE ESE. 2a 
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deſcription of 'a SELF-MOVING or SENTINEL rEGTS: 
"TR, invented Wirren Hruar, „ Lancofter. 7 


H E machine conſiſts of the following parts. 
1. A; A Door or common regiſter, applied in the 
Aue of a furnace. The door is fitted in a frame, and made td» 
ſlide Na up and down. Plate VI. Fi ig. I. 
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2. B, A BALAueR or beam, moving on a center; che two 
arms are of unequal lengths, the longer exceeding the ſhorter 
in the proportion of two to one; the extremity. of each arm is 
| th formed into a ſegment of a circle, whoſe radius is equal in 
| length to each reſpective arm. Thele ſegments muſt be ehen 


to the 3 riſe or fall of cach | of my balance when 
| in uſe. e ant! 11 
Tax W ot the whole beam or balance muſt be regulated 


by the ſituation of bh: regiſter 4, and abe fe C, hereafter. 
mentioned. 2855 . e 
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| * larem, e ds; 
1 Mora nulla, fuge. | Tat a l | 
| S OR A: OS, 
" Poſteri ſterity, is your concern, n | 
One iy enen the next, that next | 
.. .. _ - . improves the third. * 
| Be attentive. © | 
Py; times; fiance the crexticn'of the Sun, . 
: has Veſuvius blazed, never without 2 borrid by r 
deſtruction of thoſe, that hefitated to fly. ; 
This is a warning, that it may never. 
ſeize you unapprized. 
The womb of this mountain is 1 wich 
bitumen, alum, iron, gold, filver, nitre 
and fountains of water. 
Sooner or later it kindles, and, when the ſea - 
_ ruſhes in, will give its birth vent. 
But, before its 2 come on, it is ſhaken, 
and ſhakes the earth round it ; ſmokes, gleams, 
throws up bickerin flames, ſhakes. the airs  * 
roars horridly, bellows, thunders, drives the 
inhabitants from its e ö 
Retire whilſt you. ma l 
Now, now, its throes come on, it bur out, Ke. 
it flings up lakes mixt with fre; by ont 
” | Down, down it ruſhes and precipitate 1 
Prevents your tardy flight, and ſtamps your fate: 


- If it once ſurprizes you, all is over. 8 
If you are wiſe, hear this"ſpeaking ſtone. : . TOP us 
Neglect your domeſtic concerns, neglect your:  - 
ma £90ds and chattels, there is no delaying; g 


Fly. 
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3. U, A Coprzxx - veſſel, about 13 inches diameter, and 
x0: inches deep, with a double bottom and ſides, which are 
placed about an inch and a half apart from each other, leaving 


Aa ſpace between to contain air. The top or cover is brazed 
on, and the whole made air-tight. I hrough the top is in- 


ſerted a braſs cock, and alſo a braſs or copper cylinder, open 
at both ends, about two inches and a quarter in diameter, and 
two feet long, ſo fixed as to riſe tourteen inches Above the top. 
and to reach near to the bottom of the veſſel. pf 

Nene che ſide of che innermoſt veſſel, are the top, are 
ſome hotes made, whereby the air in the cavity between the 
two bottoms and ſides mer communicate: wen; de air in the 
inſide of the veſſel. . #71556 2 


Kr TF-! | ö y 7 


4. BD. Pattar. th inches dinmeters and. Saks abe 
deep, corked and ſealed, * bock fixed” in the cork, by 
which the. r! is ſuſpended. r 1 


af 4 — 1 12 


Tuxss are the orincigel parts of the — which are to 
be applied as follows. 


Fan the 2 let as be e lan of a cbn- 
venient length. In the walls of the flue, the frame, in 
which the regiſter ſlides, is fixed perpendicularly, ſo that when 
the regiſter is down, the flue is cloſed, when the regiſter, is 
drawn-up, the flue is opened, and the 3 it is s raile ed, the 
more is che paſſage aher rr. | 

"7 HEIDI þ 64: $4 N 991 

0 the ſhorter end of the 3 3 ſupported on a 
proper fulcrum, at a convenient heighth,_ the | regiſter is 
| ſuſpended by a chain and a rod; the chair is juſt long enough 
to wind over the ſegment of the circle, at the end of the beam. 


The regiſter is made ſo * ng py ys 1 0 G | 


e. MMA F * ik 
[7:54 | 


- 


: 


: 


Ar * W of two, "hs or more * fm: the re- | 1 


giſter, and on the flue of the ſurface, the copper veſſel C is 


fixed, ſo as to receive a heat from the fire paſſing through 25 1 
flue. The end of the longeſt arm of the balance extends di- 
12 Oo An | e 


4 
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fectiy over the cylinder fixed in the copper, and to it the phial 
Nis ſuſpended, io as to hang within the. tube, and by ſucha 
length of chain and rod as will allow it to be about two or 
three inches immerſed in the tube, When the balance is in 
equilibrio, On the ſame end of the beam on which the phial 
is ſuſpended, a weight is hung ſufficient, with the weight of 
the phial, to over- balance the regiſter; and raiſe it, and eon- 
ſequently open the flue. When the flue is opened to a due 
degree, the regiſter is held in. that ſituation, until ſo: much 
water is poured into the copper through the cock, as will fill 
one third of the veſſel ;- then ſhut the cock, and pour water 
into the cylinder, until it riſes high enough to float the phial, 
By pouring water into the cylinder, the air in the veſſel is 
compreſſed, and finding no way to eſcape, as the veſſel is air 
tight, it reſiſts. the water, and prevents its occupying the 
whole ſpace; and therefore the upper part of the veſſel is ap- 

pfrently empty. The phial is loaded with ſhot, ſo that it wilt. - 
{wim about one third above the water. When the water riſes 
in the tube, the phial riſes with it, in which caſe the regiſter 4 
is ſo baWWanced,. that it deſcends, and clofes the flue. 


Arrxx this deſcription; the principles on which-the Senti- 
nel Regiſter acts, mòſt be obvious to every perſon acquainted: - 
with the elaſticity of the air, and that this elaſticity is encreaſeg? . 
by hear. For when tlie fire in the furnace is-encreaſed,-the.de- 
gree of heat in the flue. is alſs' encreaſed ; this encreaſes the 
elaſticity! of the air contained between the double bottom and 
fides of the copper, and conſequently of that, x hich occupies 
the ſpace above the water, as there is a communication by 
means of the holes alfeady deſcribed. The elaſticity: of the air 
being increaſed it expands, and by its expanſion forces the 
water up the tube; the water being r.iſed, carries the phial 
with it, whereupon. the regiſter preponderating deſcends, 
cloſes the flue, and by leſſening the draught of the chimney or 
flue, deadens or checks the fire in the furnace. By this means 
again the heat in the flue is diminiſhed, the air in the cavity 
b-comes cooler, and conſequently leſs elaſtic, whereupon the 
water deſcends in the tube, and with it the phial to its ſtati- 
onary point. By the deſcent of the phial the regiſter is raiſed, _ 
and opens the flue ; by which means it ſtands as a Sentinel. 
-ayer the fire, and preſerves an equal degree of heat. : 


THAT. 
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Far this will be the eſſect of the machine, 1 can qv; 


ies uſed it 8 a your 


NY i fubminced to the curious, hither mie might 
not be uſetully applied, 1ſt, to regulate the heat of chymical 


and alchymical furnaces, where long digeſtions, and a uniform 


degree of heat are required; adly, in the making of ſteel, 


and in burning of Porcelain ware, in which a due regulation ä 


of the fire is of great importance; 3dly, in green of hot 
houſes, and in apartments for hatching chickens, according to 
the Egyptian method. With a little alteration it might be 
applied to the purpoſe of o — doors, windows, a 
Paſſages, for a draught 

: 8 of the air in hoſpitals, &c. 


as Account of 6 MACHINE -for pumping Peſts ot Yea, 
OH n. the. Da of Men. 


Y Ricard. WELLS. 


fate, and deſponding ſink into their watery graves. It is 
therefore much to be deſired, that ſome method could be ſug- 


geſted for preſerving the lives of ſo intrepid and uſeful a ſet of F. 

men. What has occurred to me on this ſubject, beg leave 

to lay before the Societ 975 and flatter myſelf, it will not prove 
n | 


NOTE og otice. 


Wanna veſſel ſptinge a leak at ſen; which cannot be diſ- 


covered, inſtead of exhauſting the crew with continual working 


at the pumps, they may form, with very little trouble, a ma- 
chine to diſcharge the @ water, which will work itſelf, without 


any aſſiſtance from the hands on board. 


Ler a forr or ſpore top· maſt de cut to the length of eight or 
ten feet, or more, according to the ſize of che veſſel; mortice | 


four 


other 
air, and thereby preſerve a due 


N the courſe of the immenſe trade now purſued on the 
ocean, veſſels are continually ſubject to leaks, which too. 
often prove fatal to the crews, ho, wearied out with inceſſant 
pumping, are obliged, at laſt, to ſubmit to their unhappy I 
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four. holes through the thickeſt end, * which run four 
.oars, fixing them tight, exactly in the middle; to the four han- 
.dles of the oars W four blades (made of ſtaves) the ſize of 
the other ends, which will form a very good water wheel, if 
the oars are ſtrong; then fix into the guns * end, what is 
commonly called a crank; the iron handle of a grindſtone 
would ſuit extremely well; if not to be had, any ſtrong bar of 
iron may be bent into that form, wedging it tight, to prevent 
its twiſting round: then nail up a new pair of chaps on the- 
| | fore part of the pump, for a new handle to be fixed in, which 
| will point with its outer end to the bow of the veſſel; this 
handle will be ſhort on the outſide, but as long on the inſide 
as the diameter of the bore of the pump will admit, in order 
that the ſpear may be plunged the. deeper, and of courſe make 
the longer ſtroke ; the handle muſt be large enough to have a 
{lit ſawed up it, ſufficient to admit a ſtave edge ways, which 
muſt de faſtened with a ſtrong or iron pin, on which it may 
work ; the lower end of the — muſt be bored, to admit the 
round end of the crank ; ; then fix the ſhaft with the bars (or 
arms) over the gunwale on two crotches, one ſpiked to the 
gunwale, and the other near the pump, cutting in the ſhaft a 
circular notch, as well to make it run caſter, by leſſening the 
friction, as to keep the whole ſteady. A bolt muſt be fixed in 
each crotch, 57% over the ſhaft, to keep it from riſing; as 
ſoon as the wheel touches the water, it will turn round, her 
the crank, .by means of the ſtave fixed on its end, will work 
the hanille of the pump. If the bore be four inches, and the 
piſton or ſpear moves eighteen inches at a ſtroke, it will diſ- 
charge 220 cubic inches of water, and admitting the arms of a 5 
wheel to, be ſix feet from the center, it will turn round about 
146 times in a mile, or 730 times in an hour, when the ſhip ſails 
five knots, which is equal to nine hogſheads. If the ſurface 
of the water in the whole be fifteen feet from the nozle of the 
| pump, a man can. raiſe in an hour, with common working, 
| about thirty- eight hogſheads, which far exceeds the work per- 
formed by the wheel; but this calculation is made on pumps 
of the common ſize, I would therefore propoſe that all veſſels 


ſhould carry larger pumps, the e of bind! will appear 
from the ee table. 101 
. $7 be A 5 31 
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M iach bore will diſcharge per hour, ſailing at the rate of 


ive knots, | -» 9; hogſheads - 

e,, 3 14 and an half. 
6 ditto. o — - 20 and 3-4ths. 
7 ditto,., = - buy 7:04 4 a8 bs 28 and 1-4th. 
8 ditto, - — - -- 37, hogſheads. 


Hx xc we find, that a pump of eight inches bore, will 
diſcharge with the wheel nearly the ſame quantity that a man 
commonly raiſes. If both pumps be ſet to work by the crank. 
double the quantity, or 74 ha; gn will be diſcharged , but 
if a cog wheel, of about three feet ten inches, with 51 cogs, be 
fixed on the end of the ſhaft or axis, and the crank be paſſed 
through a trundle.or lanthorn wheel, of about two feet dia- 
meter, with thirteen rounds, to work with the axis parallel to 
the deck, and fixed to the pumps, in the manner uſed by 
brewers and diſtillers, the crank will make about four turns to 
one revolution of the great wheel, and of. courſe deliver 296 
hogſheads per hour; yet as the reſiſtance made by the pumps 
will, in ſome: meaſure, impede the motion ot the wheel, it 
will not turn at the rate of 730 times in an hour, for which 
ſuppoſe a deduction of one · third, which is certainly a great ak 
lowance, the quantity then diſcharged per hour is about 200 
hogſheads, which is more than equal to the conſtant work of. 
five men; thus if a veſſel ſailing at the rate f wo 
5 Knots, delivers 200 hogſheads per hour, equal to five 
mens work. | „* loa v1 1 
6 Knots is 240; =: equal to 6 ditto. 
7 Knots. 2890 — _ equal to 7 ditto. 
8 Knots 320 — <A - equal to 8 mens work, 


I. Au aware of many objections that will be ſuggeſted. In 
the firſt place it will be ſaid, that pumps of eight inches bore, 
will be too large to be worked by the ſtrength of men, when 

the wheel cannot be applied. I anſwer, no more force is re- 
quired to diſcharge a gallo of water at a ſtroke from an eight 
inch, than from a four inch bore”; as the ſhort end of the lever 
or handle to the eight inch bore, need not be above a quarter 

part the length of the four inch, which will give a purchaſe to 
the ſailor at the long end of the lever, ſufficient to raiſe the 


N piſton * 
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piſton or ſpear a quarter the heighth of what is required in d 
fobr inch bote for a piſton moving three inches in an eight 
Inch bote, and twelve inches in a four inch bore, will deliver 

j oſt about the ſame quantity of water. It will be further ob- 

jected, that in ſtormy weather, when veſſels generally make the 

moſt Water, the wheel could not be put overboard. I own ” 

there is ſome force in this objection, but if a remedy is bene- 
ficial in ſome caſes, though not adequate in all, it ought not to 
be totally rejected. Many leaks happen at ſea in moderate 

weather, and even thoſe which are occaſioned by damage in a 

ſtorm, often continue when the waves are abated. Sailors 
are frequently unhappity "waſhed overboard, and poſſibly thoſe 

:who may have ſutvived the ſtorm, are too few, and too weak, 
to keep the ſhip clear of water, and perform the other neceſ- 

Aary duties on board, in ſuch caſes this machine would be evi- 
dently uſeful. It may alſo be urged, that the wind at ſuch 
time may be ſo much a head, that the ſhip- cannot make way 

enough through the water to work the pum N 3 to Which 
reply, when life is in danger, when grim death ſtares the af. 

:frighted ctew in the face, the port of deſtination is not to be 
conſidered, but the veſſel muſt be ſteered for that ſhore, 
which deſt ſuits the working of the pumps, and keeping her 
E een 


„ 


1 wouLD therefore propoſe, that every veſſel ſnould not only 
have pumps of eight inches bore,” but be provided with a ſhaft, 
crank, and proper wheels, which might eaſily be ſtowed away 
in little rõom, as the paddles of the water heel may be un- 
ſhipped, and che Hole procured at a ſmall expence. * 
Tus hints, together with the model, I ſubmit to the in- 
ſpection of the Society, and hope ſome improvement may be 
made on this plan, Which will prove uſeful to mankind. ; 
(1 761 %©- hb 0:1 10 4 [S755 O09 Y K Nee | rw 
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n ABSTRACT. of ſundry Papers and Propoſals for im- 
proving the Inland LD of bn Moana Po AT 
by opening a Communication between the Tido- Waters of Dela- 
ware and Suſquehannab, on Cheſopeake- Bay „ with a Scheme a 
8 For an eaſy and ſhort Land Communication bete en the Waters 
. __ of Suſquehannah anChriftiana-Greek, 4 Branche Delaw re ; | 
BELLA oa our”) 2 
8 1 H E American Philoſophical'Sodety, held at Philadel- 
E phia, have always conſidered it is one great end of their 
Inſtitution, to ſet on foot, and forward the execution of, 
ſuch public-ſpirited undertakings, as have a tendency to ad- 
vance the landed and commercial intereſt of the Britiſh Co- 
lonies in general, and particularly of thoſe Middle Colonies, 
with which they are more immediately connected. | 


— 
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Wirz this view it was, that they appointed different Com- 
mittees, to view the ground, and conſider in what manner a 
water communication might be beſt opened, between the Pro- 
vinces of Maryland and Pennſylvania; and particularly by 
what means the large and increaſing number of frontier- ſettlers, 

eſpecially thoſe on the Saſquehannah and its branches, might 
be enabled to bring their produce to market at the cheapeſt 
rate, Whether by land or water. To enable the Society to 
make theſe ſurveys, levels, &c. the Merchants in Philadelphia 
-generouſly ſubſcribed near Two hundred Pounds. 4 
Tux firſt place propoſed to be viewed, was the ground be- 
tween the tide-waters of Apoguiniminck and Bohemia, marked 
AB in the annexed map (Plate VII.) and John Lukens, Eſq; | | 5 
Surveyor-General, John Sellers, Matthew Clarkſon, and Jo- or 5th L 
ſeph Ellicot, Eſqrs. Meſſrs. Thomas Gilpin, Richard Sittiforth, 
William Killen, John Stapler, of Pennſylvania, and William 
Rumſey, Eſq; of Maryland, were appointed a Committee for 
this ſervice, May zth, 1769; who having performed the 
ſame, their Report, ſigned by the three firſt named Gentlemen, 
was given in to the Society, June 19th, 1769, ſetting forth, 
„% That they had viewed the ground aforeſaid, taken the 
levels, ſurveyed the diſtance, and eflayed a calculation, of 
MOI e n 0 P p | | 4 the 


the expence, which would-attend the cutting a CANAL 1n 
that place, which they. were of opinion might be executed 
with-LOCKS for the ſum of Forty Tbouſand Pounds.* Penn- 

- ſz Ivania money. 5 {vhs TT. Pf" L 


«© Tax. depth of earth from the higheſt ground to the level 
of navigation being very great, they. declined making any. 
_ eſtimate of what the colt would be, to make a clear paſſage 
from river to river, without LOCKS, judging it an under- 
taking beyond our preſent abilities.“ 8 | 


Tux whole length of the ground where this Canal is 
poſed, from tide to tide, is 5 miles 107 perches. They found 
the waters in the Head Branch of Bohemia about eighteen feet 
below the ſurface. of the, higheſt ground, through which the 
Canal muſt go, and the water in the Head Branch of Apoqui- 
niminck, about twenty-lix feet below the ſame. The tide- 

waters are ſixty- ſix feet below the higheſt ground. | 


Tux found that for making a Lock-Navigation (under the 
above circumſtances) 208805 cubic yards of earth muſt be re- 
moved, that 10,260 perches' of ſtone-wall would be neceſſ. ry. 

for ſecuring the banks of the Canal; that three mills muſt be 
purchaſed that ſtand in the way of the execution of the plan, and 
that fix Locks muſt be erected; all which, they judge, might ; 
de done at the expence of Forty Thouſand Pounds, as aforeſaid. 


. 1388 Ma. Thomas Gilpin, one of the above Committee, laid be. 
fore the Society a plan of a Canal, and the elevation of the 
ground, &c, between Cheſter River, in Maryland, and Duck- 
Creek, in Pennſylvania, at the place marked CD, in. the an- 
nexed map. The diſtance from tide to tide is here about 
« twelve miles, and the length of the Canal, by the courſes it 
© muſt take, would be fourteen miles. The height of the 
middle ground above the tide 1s-thirty-three feet ;” and he 
reports, “ that the water in Cheſter River and Duck Creek 
is ſufficient to ſupply the Canal and Locks to the height of 
©4 twenty-two feet above the tides. He eſtimates oy. 5h 
| Eight 


one Spaniſh milled Dollar paſſes in Pennſylvania for Seven Shillings and Six-Pence; 
by which all eſtimates in the currency of that Province may be turned into Sterling. 
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„% Eight Thouſand and Fifty Pounds for making a navigation 
for flat- bottomed boats, that would carry one - thouſand 
+ buſhels of wheat each; but to make it fit for ſhallops, with 
a Lock-Navigation, he ſtates the whole expence at Twenty-' 
Eight Thouſand Two-Hundred and Ninety-Eight Pounds.“ 


| Sxvenas. difficulties having been apprehended in both the 


above Plans, and particularly the great expence in executing 
the farſt to any advantage; and that if the ſecond could be 
executed at the expence propoſed, it would carry all the na- 


vigation of the river Suſquehannah (which is the great object in 


view,) too far down into Cheſopeak-Bay, for an advantageous 
communication with Philadelphia; it was therefore propoſed, 
that ſome other places ſhould be examined, by which the 


water carriage between Suſquehannah and Delaware might be 


rendered ſnorter, and more practicable. 


 CommiTTEEs' were accordingly appointed to examine, ſur- 
vey and level the ground, between the navigable waters of 
Delaware River in Pennſylvania, and Elk River that empties 
into Cheſopeake, near the mouth of Suſquehannah. This ſer- 
vice was compleated by the Committee with great diligence, 
and in the extremity of winter, as they found it beſt to proceed 
when the ſurface of the waters and marſhes were frozen over, 
Their Report was delivered to the Society, 16th February, 
1770; an Abſtract of which follows, viz. | 


Tua they had divided themſelves into two parties for 
* the greater expedition; one of which parties, viz, Samuel 
Rhoads, Eſq; the Revd. Mr. John Ewing, Meſſrs. Rich- 
ard <Sittiforth, and Joſeph Horatio Anderſon, undertook 
“ to ſurvey and level the ground between the tide water of 
<<. Red Lion Creek, which empties into the Bay of Delaware 
about fix miles below. New-Caſtle, and the tide water of 
Long Creek, which is a branch of Elk-River, (the ground 
«© marked EF, in the plan). The other party, conſiſting of 
«© Mefirs. John Stapler, Joel Bailey, Thomas Gilpin, and 
„Levi Hollingſworth, undertook to ſurvey and level the 
ground marked GH, between the navigable waters of 
<<, Chriſtiana Creek, which empties into Delaware about four 
miles above New-Caſtle, and the Head of Elk River. 

; Pp 2 | Taz 
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Tux work being finiſhed, they report further, That they” 
© find ita very eaſy and practicable matter to cut a Canal in- 
< either of the above places, ſufficiently large to anſwer the: 
de purpoſe of a Barge Navigation, as it is called, and that at a- 
© moderate expence,. Or if a Lock Navigation ſhould be- 
thought more eligible, as by that means the ſame veſſels 
that bring the produce and merchandize to the Canals, nray 
proceed to market without unloading, this alſo (although it: 


might be attended with a greater expence)}, is. alſo-protiice- 
<<. ble at both the above places.“ 4 . 


8 


As to the Range Navigation, &c:(ſtiould that be thought beſt) 
they obſerve that the. ground in both places will admit of, 
- Wi . dug on a level between the tide: waters of De- 
laware and Cheſopeake; in which barges may continually: 
% ply, loading and unleading at each end; , while: ſhallops, 
* boats, and other ſmall craft may come to the ends of the 
Canal, to bring or carry off the various articles of com- 
merce that may be conveyed through this - communication; 
, Warehouſes muſt be buik at _ end of the Canal, to 

prevent unneceſſary delays, and damage of the goods. 
* « The head waters of Chriſtiana and Elk Rivers "_ be 
64 brought in to ſupply either of theſe Canals. 


ee Committee; further. teport;- that when-they- had com- 
pleated their ſurveys, . &c. as above; they proceeded, . agreeae 
le to their inſtructions, to Peach Bottom Ferry, on Suſque- 
hannah, in order to make the beſt: enquiry thy could, con- 
cerning the different Falls and Rifts in that River ; and to 


examine where the beſt-and ſhorteſt road een be made from 
that place; to Chriſtiana Bridge. oF 


Wirtz reſpect to the different Falls - 1 report, from the 
beſt informacion they could obtain, That the Bald Friar 
Falls, are the moſt difficu 4 to paſs in that river. Theſe lie 
in Maryland, about three miles below the Southern bounda- 
ry of this Province. ; that the other Falls are often paſſed in 
«© canoes, flats, rafts, &c. that they all diſappear in the time 
e ot a freſh, and therefore may be paſſed with the greateſt ſafe- 
ty, and chat. in the intarmbdiaze parts ot che river, the cur- 


N ent 


*. 
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L ar] 

rent is ſo Now and gentle, chat it is eaſy to rd, or even il * 
d againſtir. From the great quantity of water which this 
« river contains, it appears obvious, that with a very mo- 
_ ©. derate expence a Channeł may be opened through the ſe- 
„ veral Falls, by blowing up a few rocks, ſo as to make a 
* 1 navigation, without doing any detriment to the other 

arts of the river hy leſſening its depth; or where it may be 

*. 4 net more expedient, a ſmall Canal may be cut on the 
«ſhore, ſo as to avoid all difficulty and danger from them. 
« They cannot aſcertain the expence of this work with preci- 


e ſion, but they apprehend it will not amount to more than 
* F our Frouſand Pounds,“ 


Wirn respect to” the 1 they add, That Stn the 
e mouth of Peters's Creek, (which empties into Suſquehan- 
„% nahs at Peach Bottom, about three miles above the boun- 
% dary line of the Province, and where a very convenient 
% harbour may be made for boats,) they had examined the 
“ ground, and find a good road may be made from thence to 
„ Chriſtiana- Bridge, by an eaſy aſcent along the valley of this | 
„% creek,. which extends about-two miles from the river in a 
40 direction nearly parallel co the ſaid Weſt line. The ground 
« admits of a good road from this to the place where the faid * 
« boundary line crofſes Octorara Creek, near the Horſe- 
« Shoe Ford; after which1t may be cominued near the ſaid 
« line until it meets with the boundary of Ne Caſtle County. 
« That part., of the road which lies in New-Caſtle County is 
te already made, and there is a law in that government, for 
« Kkceping it in good repair. There are no hills to obſtruct 
« jr, except at Octorara Creek and Great Elk; the moſt- 
% convenient places of paſſing which appear to be at Wilkie's 
« Mill, and the abovementioned Horle-Shoe Ford, where the 
«- hills may be eaſily aſcended by winding a little on the 
% Pennſylvania fide. This road may be made at a ſmall ex- 
«© pence, and will reduce the diſtance between Peach Bottom - 
« -and the tide waters of Chriſtiana Creek to about'Thiriy-two + 
«© Miles. Bridges malt be throwa over the ſtreams. of Octora- 
«© ra and Elk, as. they are frequently ſo high as not to ber: 

% forded. The whole expence ot this work, they ſuppoſe, will 
not exceed a Thouſand or Fifteen Hundred Pounds. 


* Uroxr= 


<< Upon the whole; they as that theriver Suſquehannah 
"<< is the natural channel through which the — ot. three- 
< fourths-of this Province muſt in time be conveyed to mark- 
et for exportation, and through which great part of the back 
& inhabitants will be n with N commodities. 


. 8 this conveyance will become ealy and cheap, to the 
ol ſettlers above the Peach Bottom or Bald Friar Falls; and 
<< may, by proper encouragement, be found the moſt W 
_ and convenient for. all the n trade. 
- Tnar a road from Peach Bottom to the diate. waters 
of Chriſtiana Creek, will reduce the whole land carriage f 
the moſt remote inhabitants on the various branches of the 
* Suſquehannah to thirty-two miles, which appears to be the 
<< ſhorteſt portage from that river, to the navigable branches 
of Delaware, which can be had within the limits of this go- 


vernment; and that the conveyance from Chriſtiana to 
y Philadelphia is known to be ſafe and eaſy. 


| Tur clearing a channel through the Bald Friar F alls, and 
0 opening a Canal thro? either of the abovementioned levels, 
vill not only reduce the whole trade of the Suſquehannah 
4 to a Water carriage, but will. open ſuch: a communication 
<© between the Delaware, and all the rivers of the Cheſopeak- 
Bap, as will greatly advance the commercial intereſt of all 
<< the colonies adjoining thereon, by reducing the expence of 
carriage, on the various articles of traffic, which are yearly - 
<© tranſported from one Province to nota through theſe 
SN entenſive waters.“ 6195 


* 
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Firft, Wirn reſpect to the water communication propoſed 


from the mouth of Red-Lion Creek on Delaware, below New-. © 


Caſtle, to the navigable branches of Elk-River, at the place N 
marked EE, it appears from the drafts, &c. that the ſame may 


be en by ug: either from r rye. or Broad 


7 d 
RHOTLE | > 
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Tas length of the Canal, if from Long - Creek to Pelaware, is 
10 miles, 135 perches; if from Broad-Creek to Ditto, it is ꝙ miles, 

200 perches; and either of theſe Canals leads immediately into 
Delaware. | do $e 55136626 Wh 


Tus Committee declare themſelves: fully ſatisfied, that a 
Canal, either for a Barge or Lock Navigation, . may be 
made in this place, through one of the hollows adjoining the 
ridge on which they carried their level, at a lets expence than at 
any place of equal convenience. The ſeverity of the ſeaſon did 
not permit them to carry their level along either of theſe hol- 
lows, or to examine the ſoil ſo ſtrictly, as that they could pre- 
tend to make an accurate eſtimate of the expence. But, 
by the beſt judgment they could form, the ground to be dug 
and moved for a Barge Navigation, is about 420, ooo cubic 
yards, and the whole expence of this and the other work ne- 
ceſſary for a Barge Navigation in this place, they eſtimate at 
1442 6. os ds | | ds ; | 
£ Secondly, Wiru reſpect to the Canal propoſed from Elk- 
River to the navigable waters of Chriſtiana-Creek, near the 
bridge, at the place marked GH; the diſtance or length 
of the ſame, by the different courſes, is 12 miles, 10 perches. . 
The height of the heigheſt ground above the level of the tide is 
fixty-eight feet and a half. | Wi kt . 
Tux ground to be dug and moved, for a Barge Navigation, 
they make 387860 cubic yards. | ot 


AnD the whole expence of compleating the Canal, 
tor a Barge Navigation - (C. 19,396: 10 
Tux additional expence for a Lock Navigation 40.924: 10 


” * 8 124 99 
Total for a Lock Navigation, /. 60, 321 


Tur difference between the expence of a Barge and Lock 
Navigation being ſo great, the Committee therefore recom- 
mend the former for the preſent. | 1 
Tur particulay eſtimates upon which the foregoing Abſtract 

is founded, together with the Plans of Surveys, Elevations of 
the Ground, and Drafts of the different propoſed Canals, . 
# n 1 a | #8 4.4 4 N 111 x being 
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"being too large to be inſerted in the Tranſactions of the Socie- 
; are therefore lodged in their Cabinet for the inſpection of 
thoſe who may deſire further ſatisfaction, in regard to the Practi- 
cability of carryffig either of the above ſchemes into execution, 
| which on a due conſideration of all circumſtances may be judged 
moſt for the public ſervice. | | 


- 'In the mean time, the immediate opening the propofed new 
. | road from Peach-Bottom-on Suſquehannah, to the ride waters 
| ef Criſtiana Creek, is recommended as a matter of the utmoſt 
importance, not only to the city of Philadelphia, but to a 
$ great part of the ſettlers on the waters of'Suſquehannah, 


Do the AMtRICAN -Pri1L.080PHIEAY Society, Os. 
4 Deſcription of a MACHINE for cutting FILES, a Madel of 
' -which was preſented the Society ſome Time ago. 
=, r By B. O. 
R E FE R E NOE S. * 


A BENCH, made of well ſeaſoned oak, and the face of it 
1 plained very ſmooth. AAAA. (Plate VII. Fig. 2.) 


BBBBB, Tae feet to the bench which ſhould be ſubſtantial, 


"CCCC, Tux carriage on which the files are laid, which moves 
along the face of the bench 44AA, parallel to its ſides, and 
carries the files gradually under the edge of the chiſel HH, 
while the teeth are cut: This carriage is made to move by a 
contrivance ſomewhat ſimilar to that which carries the log 
againſt the ſaw of a ſaw mill, as will be more particularly 
W $10 : 28 


: 0 DDD, Axz three iron rods, inverted into the ends of the 
1 carriage CCCC, and which paſſes through holes in the ſtuds 
— EEE, that are ſcrewed firmly againſt the ends of the bench 
:  _AAAA;'\ for directing the courſe of the carriage CCCC parallel 
to the ſides of the ſaid bench. pal, 

1 ü | FF, Two 
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FE, Two vpright pillars, mortiſed firmly into the bench 
444 nearly equi - diſtant from each end thereof, near 50. 
edge, and directly e to each other. 


GG, Tas lever or arm, which carries the cutter HH, and 
works on the centers of two ſcrews KK, which are fixed into | 
The two pillars FF, in a direction right acroſs the bench | 

 AAAA. By ti htening or looſening theſe ſcrews, the arm which 
carries the chiſel, may be made to work more or leſs ſteady, 


I. Is the regulating ſerew, by means of which the files may 
be N finer ; this ſcrew works in a ſtud M, which 
is ſcrewed firmly upon the top of the pillar F. The lower end 
of the ſcrew L, bears againſt the upper part of the arm GG, 4 
and limits the heigth which it can riſe. | 


N, A ITY ſpring that is ſcrewed to the other pillar N, by | 4 
one end, the other end of which preſſes againſt a pillar O, "that Fe, 9 
is fixed upon the arm 66, and by its preſſure forees the ſaid _ 
arm upwards, until it meets with the regulating ſcrew L. 


P, Is an arm with a claw at the end, marked'6, the other 
end is fixed by a joint into the end of the ſtud or pillar O, and 
by the motion of the arm 66, is made to move the ratch-wheel 

this ratch-wheel is fixed upon an axis, which carries a 
mall trundle head or pinion R, on the oppoſite end; this 
takes into a piece SSSSS, which is indented with teeth, 

and ſcrewed firmly againſt one fide of the carriage CCCC, and 
by means of this the carriage has a motion communicated to it. 


TT, Is a clamp for faſtening one end of the file in the place 
* bed on which it is to be cut. 


„ another clamp or dog at the oppoſite end, which 
works by a joint V, firmly fixed into the carriage CCCC. 


Y,. ABA IDE, likewiſe ſcrewed into the carriage, FI I 
which the [ſcrew A paſſes, and preſſes with its lower end 
againſt the upper fide of the elamp V, under which clamp the 
other end of the file ZZ, is placed and held firmly in its place, 
While! it is cutting, by the preſſure of the ſaid clamp or dog * 


Qq „„ 


— .  - - 
—— * 


ratch wheel, 2, 


5, 7, 7, 7, Ia bed of lead, which is let into a cavity that is 
formed in the body of the carriage, ſomething broader and 


longer than the largeſt ſized files; the upper face of this bed 
of lead is formed variouſly, fo as to fit the different kinds of 
files which may be required. . 25 4 


2, Two catches, which takes into the teeth of the ratch- 
wheel A, to prevent a recoil of its motion. 


3, 3, Is a bridge to ſupport one end of the axis 4, of che 


ratch-wheel . 


5, A STup to ſupport the other end of the axis of the 

Wu the file or files are laid in their place, the machine 
mult be regulated to cut them of the due degree of fineneſs, 
by means of the regulating ſcrew, L, which, by ſcrewing it 
further through the arm, M. will make the files finer, and 
vice verſa, by unſcrewing it a little, will make them coarſer; 


for the arm 66, can by that means, have liberty to riſe the 


higher, which will occaſion the arm PP, with the claw, to 
move further along the periphery of the ratch- Wheel, and con- 
ſequently communicate a more extenſive motion to the car- 
riage CCCC, and make the files coarſer. Wt 


Wren the machine is thus adjuſted, a blind man might out a 
file with, more exactneſs than can be: done in the uſual method 
with the keeneſt ſight; for, by ſtriking with a hammer on the head 
of the cutter or chiſel HH, all the movements are ſet at work; 
and, by repeating the ſtroke with the hammer, the files on 
one ſide will at length be cut; then they muſt be turned, and 
the operation repeated, for cutting the other ſide. It is needleſs to 
enlarge much on the utility or extent of this machine; for, on 

an examination, it will appear to perſons of but an indifferent 
mechanical ſkill, that it may be made to work by water as rea- 
dily as by hand, to cut coarſe or fine, large or mall files, or an 

number at a time; but it may be more particularly uſeful for 
cutting very fine ſmall files for Watchmakers, as they may be 
executed. by this machine with the-greateſt equality and nicety 
imaginable : And as to the materials and dimenſions” of the ſe- 
veral parts, I ſhall leave that to the judgment and ſkill of the 
artiſt, who may have occaſion to make one, only obſerving, that 


the whele ſhould be capable to bear a good deal of yiolence: 
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MEDICAL PAPERS, 


An Analyſis of the Cnarvntats WArzas of Balsror, in 
\, Pennſylvania ; in Two Letters from Dr. Joun De Nor- 
Nane, of Briſtol, addreſſed to Dr. Thou As Box p, one of 
the Vice Prefidents of the American Philoſophical Society, held 
at Philadelphia ; 3 und by bim malten to the Jail Society. 


IL E T 7 E R l. 
Briſtol, in Peunſylvania, September 0. 1 768. 


» 


Dran Six, 


0 N ſeeing amongſt the any ofeful n of mn 

the American Philoſophical Society, that of communi- 
cating to the public new methods of curing and preventing 

diſeaſes, is deſervedly included; I take the liberty of re- 
queſting you to preſent my moſt reſpectful compliments to the 
worthy Members of it, and beg their favourable acceptance of 
the incloſed Analyſis of the Briſtol Mineral Water, and of an 
account of the means whereby a village, long rah, 10 
been rendered n healthy. 
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HE great nee den the laſt and the preſent age 
| have made in the healing art, the encouragement given 
to the ſtudy of Phyſic by. the eſtabliſhment of medical 4 | 
in North-America, and eſpecially in your city, where the 
ſeveral branches of medicine are regularly taught, muſt afford 
the moſt ſenſible pleaſure to every humane diſpoſition. and 
prove an encouragement to all who are intereſted in the health 
of their fellow creatures, to exert themſelves in purſuing every 
diſcovery which may tend to the relief of the ſick; or the rein- 
ſtatement of an impaired conſtitution. 


5 From theſe conſiderations, I have undertaken to try the * 
following experiments upon the Chaly beate Waters of Briſtol, 
in Pennſylvania, with a view to diſcover their contents, as a 
guide to the further inveſtigation of their virtues and uſes 3 
and particularly, their application in the cure of diſeaſes. For 
although it muſt be confeſſed, that a chemical analyſis i is, in 
ſome meaſure, an uncertain teſt of the medical virtues of any 
compound; and that the qualities of its conſtituent parts, 
when ſeparated, may not only differ from, but are ſometimes 
oppoſite to, thoſe of the mixture; yet hen we want the teſti- 
mony of experience, àa chemical analyſis is the beſt means of 
inveſtigating the truth, and ö the virtues of the 
compound. 


1 


Tus, if from che following e, it mall bs found” 
that the waters of Briſtol, are impregnated with the principles 
of thoſe of Bath oc Spa, it will be no forced concluſion to fay,- 
they may be beneficial in caſes ſimilar to theſe that Rare bern 


happen cane er, the latter. - Sift ee e "oi 


Fapanauant, I. A ſmall: portion of lo barks. infuſed, 
in the waters, induced an immediate change from tranſparency: . 
to a dark purple colour, which it retained . HOUTF en. 
0 any ſediment. | ; 


II. Sour - 
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II. Sous of the ſame water, ler being made * or 
expoſed for a few hours to the open air, in a great meaſure loſt: 
its irony taſte, and received no _ colour an a common 
tincture from the white oak bark. | 


III. Ons drop of ſtrong oil of vitriol, in two. ounces of the 
water, produced no ſenſible alteration; and the water after 
ſtanding ſome time continued tranſparent, without depoſiting 
"PE okeriſh or iber ſediment to * OW or bottom. 


IV. GI. Fabr. pr. deliq. pt in ſome of the ſame waters”. 
induced a change in the colour, rendering it ſome what yellow; . 
and in time Fade to che nn of the ban a Ane 0 
coloured r , 


AV. 1 ounces avoirdupois, carefully- evaporated 10 a 
| dryneſs i in a China bowl in B. M. left one grain of a rene 
: brown powder of the taſte of tart. tartariz. _ | 


VI, Linen, moiſtened with-the ſcum floating on the top of 
the ſpring· is tinged; with. astro iron mold. | 


VII. Trus: water. in weight. is A the fame. as that | of | 
rain water, . - 


From theſe few experiment. it is ſufficiently evident. chat 
this water, in its natural ſtate, contains a large portion of iron 
diſſolved in pute water by means ot an acid, which acid is ex- 
tremely volatile, and probably of the vitriolic kind z« principles - F 
ſimilar to thoſe of the much celebrated waters of the German 
Spa, with which they likewiſe agree in the effects which imme- 
Ai follow upon drinking them; ſuch as quickening the 
pulſe, exciting an agreeable warmth in the ſtomach, promoting 
* the appetite, and PTE: of ge renn * a baer 
| ME of cheattulnels;. 9% | ; 


Hanes we may ;uſtly conclads; that like thoſe thaw: will 
be very beneficial in all that numerous train of diſeaſes, which 
ariſe from a debilited and relaxed ſtate of the ſolid parts of the 


n n, brought on by bing in warm 3 
rate - 
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derate evacuations, &c. ſuch as hypochondrical complaints, 
melancholy, loſs of "appetite, and indigeſtion, with habitual 
fickneſs/ and pains of the ſtomach and bowels, and all their 
unhappy conſequences ; rickets, lameneſs, and ſome parlitic 
complaints; and that they will likewiſe prove powerful deob- 
ſtruents and alteratives, opening obſtructions, and diſchargmg 
what is obnoxious by the al emunctories. Ry LITER 


þ, 


* 


_—- 


Non indeed are theſe virtues attributed to them from con- 
jecture and analogy only; but, in ſome meaſure, from the 
teſtimony of fact and experience. For although it would not 
be very eaſy, till the waters become more generally known, to 
collect any number of accurate and well atteſted caſes, yet, 
from the ſtricteſt enquiry from perſons who have ſpent their 
lives, near theſe ſprings, it is certain they have, for a-lohg time, 
been remarkable for their ſalutary effects, ſtrengthening the 
ſtomach, re(tormg loſt appetite, &c. And that numbers have 


left the place perfectly oured of diſeaſes which, for many years, 
had eluded the moſt powerful remedies. 5 


Bor as Briſtol was formerly an unhealthy place, and pre- 
zudices againſt it may ſtill remain in the minds of numbers of 
perſons, who otherwiſe would be willing to try the benefits of 
theſe waters, it may not be improper to aſſign the cauſes why 
it was then ſo, and how from their removal, it is now become 
an exceeding healthy ſpot. n a 


Tux town of Briſtol is ſituate on a high dry bank, with the 
river Delaware to the eaſtward and ſouthward. There is a 
quantity of low ground to the ſouthward and weſtward, which, 
in its natural ſtate, was overflowed by every ſpring tide; to 
the northweſl there is a large pond of water, which, when filled 
by the winter*srain, overflowed the neighbouring hollow clayey 
ground, and there remained ſtagnant, until exhaled by the ſuc- 
ceeding warmer ſeaſons, which was ſeldom before the middle 
of autumn; at which time agues,. remitting, intermitting, and 
continued fevers, and indeed every ſpecies of autumnal diſ- 
orders, prevailed, not only amongſt ſtrangers, but even the 
inhabitants, This continued to be the caſe until the owners of 
the low marſhy grounds, to the ſouthward and weſtward of the 
SER town, 


Im. 


town, .embanked and improved them; and a few-public ſpiriteũ 
inhabitants employed perſons to cut ditches to drain off 7 ſu- 
perfluous water, as it flowed out of the pond. After theſe im- 
-provements, the place became healthy ; the inhabitants were 
no longer particularly ſubject to tevers..of any kind, and, far 
ſeveral to have enjoyed as much health, as any people 
in any — ee 


L E T T E R II. 


0 M E 0 8800 ago, in 2 2 Letter to you ee en 


to the Public Dy the Philoſophical Society) I gave = A: 


ſhort qe of the Briſtol Chalybiate Waters. 


L #avs ſince had opportunities ot Proſecuting that ſubject 


fan by a number of additional experiments, which, to- 


| gether with the hiſtories. of ſeveral : caſes, that have occurred. 


in my attendance here, will more clearly aſcertain the contenis 
of theſe waters, and determine the effects which may be ex- 
Pune from their uſe, in the cure of diſeaſes. 


. I THEREFORE take the liberty to dente you the following 
account, which I flatter myſeif, will be favourably received as 


an uſeful e to my former Letter. ö 


Tur experiments I related to you in my laſt; tended chiefly 


to ſhew that theſe waters owed their chief 1 impregnation to iron 
kept in ſolution, by means of an acid, which 1 Lyudged to be a | 


the vitriolic kind. 


Tnosx which I am now to communicate to you confirm this 


opinion, and at the ſame time diſcover ſome other principles, 


in their compoſition, with which: I was before unacquainted, 
0d which-probably increaſe their medical virtues. 


Exteriment 1. Upon the lo of Sp, Sal. Arom. to the 
water a ſlight efferveſcence enſued, and upon ſtanding about 
an hour, a light yellow matter was ſeparabed and floated on 


* top of the liquor. 
4 * II. Face 
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II. Fon a mixture of lime water, the fame e ſeparation ve 


made. but fell to rhe bottom of the ni 
III. Po > chalk added to che water prodyced the ſame 


Fa, but not in e art dme, as in the e 


Experiezents. . 


IV. Tux reſiduum, after a Night 3 was oa 


attracted by the _ - 


* 


v. A $oLuTION of 2 Sal. 3 being mixed with 


the water, was ſucceeded by the. ſame Prager as the addi- 
tion of lime- water. 


VI. Fux reſiduum after ndern in Baln. Mar. before 
calcination, diſcovered to the taſte a conſiderable portion of Salt, 
which left a coldneſs on the tongue, and When ſeperated by 


ſolution, filtration and evaporation, appeared of the colour of 


ſalt of amber, and ſhott into right angled cryſtals, which 
through a microſcope appeared beautifully feathered ; _ 
from every experiment was found n neutral. 


VII. Suvzx immerſed for ſome time in the - water acquired 


A Lg yellow colour. 


VII. Taz reſiduum thrown-on 2 rediae.i iron ſparkled very 


much, and emitted a ſulphureous ſmell, what remained on 


the iron had not the leaſt perceptible raſte of ſalt. 


IX. Tas waters, nod the ſolution. of the crylized alt 
changed ſyrup of Violets, to a fine light green. 


Tu firſt four of theſs experiments, in which the waters were 
decompoſed as well by a volatile alkali, as by lime water, and 


An abſorbent earth, and the reſiduum (after a ſlight eplcipation) 


being attracted by the Magnet, evidently =o that bee 
impregnated with a conſiderable portion of iron. 


Tun fifth enpreimccie tin which a 3 e ones 


** c ſhews that e — 


n 
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in theſe waters, has a ſtronger affinity with alkalies, than that 
which is the baſis of Sal. Ammoniac, (which is the marine 
acid,) and muſt be either the nitrous or vitriolic. And from 
a decompoſition taking place, on the addition of common 
nitre with the Chalybiate Waters, in about the ſame time as 
hen left expoſed in the open air, we may rationally conclude 
the acid to be of the vitriolic kind. OJ eee en ung 


Tux ſixth experiment ſhews that there is a ſmall portion of 
neutral ſalts in theſe waters, which from the coldneſs with 
which they effect the tongue, and the appearance of the 
cryſtals, are probably of the ammoniacal king. 


\ Taz ſeventh and eighth experiments together with the 
ſmell of the bath and the conſiderable fætor which the waters 
acquire when kept for any time, evidently ſhew that they con- 
tain a third principle, which is ſulphur. This indeed (as well 
as the ſalt). is in a Anal quantity, yet it may contribute ſome- 
what to the medicinal virtues of theſe Springs. 


; | | 14613: $14) 
Tux ninth experiment ſeems to prove them to tend rather 
toan alkaline nature, but as this was in a very trifling degree, 
it may be accounted for from the eſcape of the acid which is ex- 
0 % % bot 


Tusk experiments compared with thoſe T have already 


communicated to you ſufficiently diſcover the conſtituent 


Parts of theſe Waters. 


Fnu on ſome other experiments 1 find they inſtantly lather 
with ſoap, are ſomewhat lighter than common water, that they 


no ways coagulate mills, even when boiled with it, and that 


when mixed with an equal quantity of it, they prevent in ſome 


meaſure its aceſcency; from the firſt and ſecond of which 


facts, we may naturally ſuppoſe them more powerfully deob- 
ſtruent, and from the twolaſt We may draw this uſeful corol- 
lary, that they may not only be uſed with ſafety along with a 
milk diet, but that they realy in a chemical ſenſe prevent the ill 

conſequences which often attend ſuch a diet in a weak ſtomach... 


From this circumſtance their efficacy muſt be in many caſes? 


eatly inereaſed. | 
om R r Wurx 
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Wan drank, they act as a quick diuretic, always in- 
ereaſing the quantity of urine, They generally at firſt drink- 
ing prove cathartic, always tinge the excrements black, and 
ſometimes, from the ſtate of the ſtomach prove emetic. They 
exhilarate the ſpirits, and in ſome inſtances produce a mo- 
mentary, intoxication. They communicate an immediate vi- 
gor and ſtrength to the whole conſtitution, as is evident to 
many patients, who with * walk to the wells; but in 
returning home, are not ſenſible of any wearineſs or languor. 
Tux promote digeſtion, ſtrengthen the ſtomach, and create 
an appetite. Theſe ate their conſtant and immediate effects 
in almoſt eyery ſtate of the body, from which one might rea- 
ſonably conclude, that they would be highly beneficial in ma- 
ny diſeaſes. But as the beſt teſt of their utility are facts, 1 
ſhall ſelect ſome few out of thoſe. caſes, which this ſeaſon has 
already afforded me. . | 41 


Caſe iſt; V. A. A LAB Oο man; of a: fallow-duſky 
complexion, who for twelve years paſt, had been afflicted : 
with phegadenic ulcers in his legs, and for the laſt eight years 
a ſchirrous liver and ſpleen, for which the moſt; powerful de- 
obſtruent, aperient, and alterative medicines had been pre- 
ſcribed without effect, was employed in ſinking the Bath, and 
digging drains, to carry off the waſte water for ten days, 
during which time he was generally up to his knees in mud, 
achre, and water. In that, time the ulcers on his Tegs intirely 
healed up, without the uſe. of any kind of medicine or dreſſing, 
except a piece of linen cloth over the ſores. He was then re- 
tained as bath keeper, in which ſtation his buſiheſs led him into 
the bath ſeyeral times every day z and in eight weeks (during; 
which time he. conſtantiy drank the Waters) the diſorder in; 
his liver and ſpleen gradually. gave Way; and at this time, with- 


out the uſe of any medicine, he has perfectly recovered his. 


health. and complexion. To him the waters at firſt proved: 


gently) purgarive, and afterwards diuretic. 


2d. M. N. Aczn about nineteen years, for t o years paſt 
had been afflicted with violent rheumatic complaints, to ſuch a 
degree that at. the time of his coming to the Bath it was with: 
e ; | 4 difficulty. 8 


„ 


difficulty he could raiſe himſelf when ſeated, and mung of 
his neck were fo rigid and contracted that he could not move 
his head; he found ſenſible benefit from the firſt uſe of the 
Bath, and by continuing it for about ſeven weeks, 'perfettly 
recovered his health, and the uſe of his nds. of 

2d. L. M. Hap for near two years boon afMifted wick? a | 
weakneſs at his ſtomach, inability in the organs of digeſtion to | 
perform their office, and at times a general laſſitude and weari- 
neſs over every part of his body, brought on by too violent 
exerciſe. Upon drinking and "bathing a ſhort time, he re- 
ceived very ſenſible benefit, all his complaints ceaſed, ' and he 

ined a much better appetite than he had ever experienced 2 3 
While laboring under his diſorder. wh | - Rx 


4b. Mrs. F. Fox five years had Gen affected Wie: a vio- 
ent cough, attended with pain in her breaſt and a hectic fever, 
which never had abated from the uſe of medicine. By drink- 
ing and bathing for four weeks, ſhe perfectly recovered her 
health without any medicine, and Ferurhed home wien a very 
good appetite. | 


375b. Miſs R. Fox two years pelt had been ſubject to pains 
in her ſtomach and head, obſtructions in her liver, flight 
cough, perpetually feveriſh, with loſs of appetite, and reſtleſs 
nights, for which a variety of medicines had ineffectually been 
uſed, they only affording a temporary relief. - In this ſtate ſhe 
came to the Wells, in fo low a condition that ſhe could not 
walk the length of a ſtreet but with the greateſt difficulty, At 
firſt ſhe daily rode to the Bath, but after uſing it for ſome time, 
ſo far recovered, that ſhe could walk without any inconve- 
nience, and after ſtaying about five weeks, returned home 
very hearty, had a good apperite, and refted well. | 

6th. 7. F. Fon the laſt five Goats: ſubject to an u dabennt 
on, the effect of a violent cold, came to the Wells and 
drank the waters for ten days, in which time his cough by de- 
grees abated, and he wu hook home perfectly cured. l 
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_ 2th. Mrs. XK. Hap complaints ſimilar to thoſe mentioned 
in the caſe of Miſs R, but attended with frequent acrid, black 
ſtools, which afforded no relief from her complaints. She 
drank the waters, and went into the bath for five weeks, in 
which time ſhe recovered her complexion and fleſh, and a 
much better ſtate of health, than ſhe had enjoyed for a num 


Stb. Miſs H. Azour five weeks before ſhe was brought to 
the bath, was ſeized with ſpaſmodic contractions in her left 
arm, a paralitic complaint over all tbe fame ſide, her ſpeech was 
much affected, one ſide of her mouth drawn up, and ſhe had 
hardly any power over one hand and foot, from which the beſt. 
adapted medicines and the uſe of a common cold bath had af- 
forded no relief. Immediately on uſing the Chalybiate bath, 
her ſpaſms began to abate, and ſoon left her. She ſtill remains 
at Bath, has perfectly recovered her ſpeech, and at this time, 
without the ſtricteſt eximination, you cannot diſcover the leaſt 
remains of. her diſorder; ſhe can now work with her needle, . 
and dreſg. herſelf as uſual. She took ſome few nervous ſtimulat - 


ing medicines during the time of bathing: - 


＋ 


9th. Mr. D. Wua had been for ſome years conſtantly ſub- 
ject to a nervous cholic, which rendered his life a burthen to 
him, came to Briſtol, and. after uſing the bath and drinking 
the Waters for two weeks, left the place periectly cured wich? 
out the uſe of any other medicine. 
ekt. Higgs wv) jet oi bone de DE Sn 
107th, Mrs. Fox the laſt twelve years of her like was 
ſubject to obſtructions in her liver, attended with, an . almoſt. 
conſtant menſtruation, loſs of, appetite, Oedematous n in 
her legs and feet, and diſturbed and reſtleſs nights. At the foli- 
citation of her friends, ſhe came to Briſtol with a-conflitucion.- 
almoſt wore down, and with a prepoſſeſſion that her caſe did not 
admit ot any relief. After a ſhort time bathing, and drinking 
the waters, the ſwelling. in het fect and legs ahateg, „her appe- 
rite. and ſleep. returned, the diſorder in her liver. and, every. 
other complaint abated, her colour returned, and he now en- 
joys a-much better ſtare of health than ſhe had ex petie iced fora. 
number of years, with the pleaſing proſpect of a perfect 2 


Cc ww 7 


 Fxom-theſe caſes, as well as from the ſenſible effects 
firſt drinking theſe waters, it is evident that they are a ſafe and 
active Chaly biate, exerting the moſt powerful effects upon the 
human conſtitution, and agreeing with the moſt delicate ſub- 
jets; and that they are ſafely and ſucceſsfully drank in many 
caſes where the common and uſual preparations of iron are at- 
tended with dangerous conſeqr.ences;z- which perhaps may be 
owing to the extream ſubtlety and minuteneſs of its parts, and 
the inter poũtion of ſo large a quantity of pure water; or it may 
poſſibly depend on the nature of the mixture, which eutinot 
_calily-be. man artificial enn 5 


In particular, theſe- caſes teach us, that the moſt hap ppy ec 
are to be expected from theſe waters in old and obſtinate ul- 
cers, which they quickly and readily diſpoſe to heal. That 
they penetrate the moſt remote and minute veſſels of the . 
prove powerful deobſtruents, and remove the moſt obſtinate 
ot diſeaſes, glandulous obſtructions, even after they had reſiſted 
the moſt powerful medicines: And hence they may prove highly 
beneficial in ſtrumous and ſcrofulous caſes of children, in 
jaundice, and other obſtructions of the liver, ſpleen, and my- 
ſenteric glands, which lay the foundation for ſo many and ſuch 
obſtinate chronicle complaints; as alſo in caſes of obſtructed ca- 
-tamenia, and WEE from relaxation, the flow 1 is too abundant. 


Tur neee as appeurs from the caſes of I. I. and Z. 
M. cure moſt obſtinate rheumariſms, and that languor and un- 
eaſineſs which often ariſe from too violent exerciſe, . e 
are nearly allied to the rheumatiſm. 


And Hover prejudices-may operate- u the uſe of Cha- 
ly biate waters in diſorders of the lungs, nothing is more certain 
than that theſe J am now treating of, have afforded effectual 
reliet in violent coughs, even where, they have been of long 
ſtanding, and when attended with hectie complaints; as is e- 
evidnt from the caſes of Mrs. H. Mifs N. and Y. F which 
laſt was the only caſe in which drinking the waters without 


bathing compleared the cure. Nor indeed is this doctrine of 


the uſe of Chalybiate waters in pulmonary and hectic com- 
plaints intirely new. Morton preſcribes them in the Phthiſis 
” nn 
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Pulmonalis, in which he does not ſtand ſingle. And there 


have been inſtances of conſiderable reliet afforded by them even 
in the laſt ſtages of a conſumption. Some reſtrictions and cau- 
tions are certainly neceſſary in their uſe, but they would be too 


tedious to mention here, and muſt be left to the judgement 
of the phyſician. | herb | 444 % 29 


Id nervous diſorders ariſing from relaxation, one would na- 


turally expect from them the happieſt effects, and in fact they 
have been found very effectual in palſies and nervous cholicks, 


as in the caſes of Miſs H. and Mr. D. In ſhort, theſe waters, 
in every diſeaſe which ariſes from that fruitful ſource of com- 


Plaints, a relaxed and weakened ſtate of the ſolids, may with 


great propriety and truth be termed ſpecific; but in no caſes 
have — effects been more evident or remarkable, than 
in a depraved and debilitated ſtate of the organs of digeſtion, 
ariſing from inactivity, and a ſedentary life, from continuing 
too long in warm climates, or from exceſſive and free living; 


here the remedy is immediately applied to the ſeat of the diſ- 
eaſe, and of conſequence muſt produce the moſt immediate ef- 


fects, nor indeed has there been one inſtance, in which, if pro- 


perly perſevered in, they have failed of affording relief. 


EvxRx particular here aſſerted is confirmed by experiments 


that have been carefully made, and by many caſes, from which 


theſe few are ſelected, and in the ſtating of which the public 

may reſt aſſured, that the moſt ſcrupulous fidelity has been 

obſerved, by eee | | | a 182 
Dear Sir, . 

08. 6b, 1759. FOHN DE NORMANDIE. 

Jo Docto gor Tuomas Bonn. | FAY ab 


between his teeth, and he had no great diffieulty in ſwallowing 


- ſevere ſpaſms would rouſe him. \ 


: my obſervation relieved patients by very liberal doſes of it, I. 
thought nothing in the Materia Medica would be ſo likely to , 


: 
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The Caſe of 4 TETANOS and LOCKED JAW, cured by 
amazing quantities of Opium, by Dofor. AxcutrnBald Gros- 
TER, of St. John's, Antigua; communicated- 10% Joun Mon- 


. . GAN, M. D. F. R. S. Profeſſor of Phyfick, in the College of 


* Philadeiphia and by bin laid beore the American Philſopaical 


, NEGRO, aged forty years, having ſuffered the exceſſive 
heat of the ſun in the day, imprudently laid himſelf down 
and ſlept on the — Earth in the night, The next morning, 
he perceived a ſtiffneſs in the muſcles of his jaws, with a ſome- 
what, painful or rather uneaſy ſenſation in thoſe of the neck; 
having no other complaint at the time, he was blooded, and 
had an emollient liniment for the parts affected, and was or- 
dered a lenient purge, ex Mann. & Sal. Glaub. This operated 
0000 ECTS: 1 1 


Tux day following the pains in his jaws increaſed, the muſ- 
cles of his back and neck were frequently ſeized with violent 
ſpaſms, which-proceeded-to the muſcles of his thighs and legs, 
rendering them quite rigid, - | 24 


As could ſcarcely refrain from crying out at theſe times, 
and could not, but with difficulty, open his teeth, ſo far as to 
admit a knife between. Luckily for him his under jaw pro- 

jected naturally beyond the upper jaw, ſo that his food paſſed 


liquids, His pulſe was flow and {mall, and his ſkin was below “, 
thenatural heat: He had no ſleep, for ſo ſoon as he dozed, , 1 


"Havine: obſerved in the London Medical Eflays, that theſe .* 
complaints had been ſuccesfully treated with free exhibitions 
of opium, and having before this obſtinate caſe came under 


yield relief in ths caſe. T'therefore-preſcribed on the evening 
of the ſecond day as follows, vis 5 


June 7th. B. Pulv: Contrayerv: Cumpt: 3 ie, Nitre: pur; 
CcCToampb: Opic pur: ana 3 f. MD in P ſex. 
Cap: unam ziia quaque bord. — 
| | Sth. Hz. 


TO PTY . ( ̃—?— TT TT 


T a 4 


=” Y 'Hx was no better, his ſtiffneſs continued with fre- 
quent ſpaſms ſevere 1 . The n were * 
with 35 of OREN... 3t 


90. Hz. had no 3B no Arcane in * mind, nor the 
leaſt affection of the Senſorium Commune which could be at- 

tributed to the opium. His powders were repeated as yeſter- 

day: he took liquid food, ſuch as weak broths, gruels and 

ptiſans. A general bath was ordered, in which he was put 

Itiff as a ſtake, and the ſpine with all the rigid parts were "ol 

rubbed. after the uſe of it, with a liniment, ' + 


ex Campb. 31. ſolut: in Ol: Oliv: 20. 
Tenet. 75 ebaic: 34%. A 


zoth. Tus powders were repeated with zi of opium to 
be siven every 40 hours as hy 


A PanTICOviat bath kiwi AO _ emollient and 
diſcutient herbs, was directed for the muſcles of his jaws and 
neck, which were moſt ſeverely convulſed; indeed the Maſſe- 
ter muſcles were to the 1 like wood. ; 


1175. Tas. patient was no better: I began to diſpair _- 
him: Emollient clyſters were thrown up morning and evening, 
he being very coſtive, as well from the uſe of the opium, as 
from the effects of the diſeaſe. His mind was clear and un- 
diſturbed, he had no ſleep, nor even drowſineſs; nor did there 
appear any of the uſual effects of opium given in much ſmaller 

vantities. However I knew that nothing but opium could an- 

wer our purpoſe, and tho I had gone as great lengths with | it 
as any one in theſe parts would venture, yet I not only per- 
ſiſted in its uſe, but increaſed its quanury to. Myc in ſix Dawders. 
vhog lese nitre e e. 5 


. 


| andy Having taken the laſt fix Fed abg he 8 18 
ſpaſms recurred leſs frequently. Yer there was no relaxation 


'F the muſcles of the jaws, nor any otker favourable alterati 
His clyſters were repeated, the baths and liniment continued, 


* r were in nn N 


* 


23th. 
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* 49th, Exxax thing continued the ſame.” He had no ifleep? nor 
any relaxation of the muſcles. His diſcharges by the clyſtets 


were hard dry ſcy bals ; his mind was ſtill calm, and not CY 


ſunction of it impaired, or in the leaſt altered. He was wake- 
Tye in the day as uſual, and in the;evening! had an inclination 
to reſt, but continued to be nes by theſe i $995 7g hot 


Siri between hopes and deſpair: I Aegan fax pointers wich 
two drachms of opium, which was: twenty grains of pure ſolid 
NT in each doſe, to be given ri three ri 

N + 1241650] 36 7 1 0 A 

59 . taken all thats, he. was i config bre bi 
ſpaſms. were leſs frequent, yetno-perceptible relatation of the 
muſcles of his lower jaw followed. His diet was continued as 
above. His clyſter produced the ſame diſcharges as before. 
He was eaſier always after. the general bath, and the rubbing 
in of the liniment, all which were continued, and as 1 had 


Se tar with eber as 1 er it en I dean 


as follows: ; 11 15 
X Pul. Contray. Comp. 136] 
Cinnab. Antim. 12 JA 
„„ „ 54.457; pans: 57 2H 
xt el e ..,Moſch. Chinens. 3:5 to be divided into a. 
keen one 10 be given every three: deus LH NI 
G don 10 1 ai 
15th. Hz ſaid he was * 4 had a very little ſleep; his 
ſpaſms, were leſs frequent, and he vas in better ſpirits. This 
encouraged me to hope for a relaxation of theſe cruel ſpaſms, 
which have been fatal to ſo many. I therefore boldly returned 


to the tormer doſe of Opium, and yove 3 7 in the powders with 


Of muſk and cianabar.. bed 292-0 Owen exe AH ps 


: 
- ' of 56 81 


"16th. Taz. patient find himſelf conch the Pate über, | 


. day. His. baths, dah clyſters, frictions and powders 
were repeated. 


x 171. He PIE kink Tibor — 5 to: . his 8 

were repeated, and his ſpaſms were much relaxed every where, 

except. in his right leg which was very painful. The enn 

gave ay a very little, ſcarcely perceptible. 0 
| 8 * 18. He 


* 


Pr . ⁵⁰˙ ü ̃ . w 8 2525444 ey 
— — 2 — —— 


8 
— — 


C397 1 


1855. Hz was much the ſame as yeſterday, having gained 
nnter: a little ground. Ae OY means the continued,” 
* his re W ai : ect een Ing 15” 

31 Isi et TO tis 11 i io oi babe 

; 2900 Hirws PHO Yrs and more free from pain; he 
could fit up ; the muſcles of the back part of the body were 
ſo far relaxed as to admit of that poſture, without much pain. 


Ele moved his lower jaw from fide to fide with ſome eaſe; * The 


{ame. poutgers, . were continued. 40 | 
rj x9 fygy © I 3 13 EF C7 . 808 4 Wed 
20th. Ht could open his mouth fo fr. as to adabie my little- 
finger into it, but this Was done with a horrid griny and I Was 


afraid the ſpaſm would return with the es Which is bi 
common. Re n were I out Lein 40 75 


EST? 
| L225 V19 {2 


12 or” Hz: lands in tho fane- conditibiny' Milt "FE Arts 
at greater diſtances, had ſome ſleep, and ſaid he could eat, 
but I was unwilling to hazard the experiment. His liquid 
food was continued, his medicines were Sen . every. 
thing obſerved wich the lame care. as before. 


22d, Hz. continued to mend ; 1 * ſme fleep ; the 
maſſeters were relaxed ſtill more; 'the ſpaſm recurred. leſs fre- 
uently. He complained of lowneſs of ſpirits, and was d&- 
Na of tobacco to ſmoak, which was allowed. He had 
a mixture of four ſpoonfuls of old. rum in a pint of warm wa- 
ter. His powders were ordered as before with 3 of opium, 


and the uſual n of r to u given: every; four hours . 
oy ” 95019 Of | 1 Wy 4 ; 91 

23 1 Hs was . Fe had bas ds pelt bis 
3 could chew, and ſtill enjoyed a calm undiſturbed 
mind. His powders were repeated with” J7 7 of  optum which 
makes fifteen bundred grains of ſolid opium taken in fepentten days. 


24th. Hz had better reſt laſt night and more leep than 
during his illneſs before: He eat a bit of lamb, could open 


his mouth no farther: than yeſterday, but his ſpaſms 'recurred 
leſs frequently, His pgs w_ U. 2 * Waun were. RITES. 
as. before. 


11 


2 3 


- 25th, Hs was much; better in. all reſoetts 4 he ſlept pretty 
well laſt night, and could move his legs and arms very freely... 
There was ſtill a ſpaſm on his maſſęter muſcles, as he could, 
not freely open his mouth. Nothing was ordered but a. con- 
tinuance of his baths, liniments, clyſters, frictions, e 
Py ordered for him yURetoay not being yet expended. . 


267b. Hs ee to mend, although he had not IG 
above 20 grains of opium the two preceeding days. There 
was no alteration in his ſpirits. The ſpaſms were more relaxed. 
From this time he was viſited leſs frequently, his medicines 
given more irregularly, but as he had ſpaſms which recurred 
now and then till the 15th of July, he had his bath continued, 
and todas e walk, ang 2 e of e in chat 

aer | * . 9 
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745 201b. Ha f is now 5 Tg well, in lg ſpirits, and 
| 8 no inconvenience from his preceeding ſickneſs, nor 
any miſchief from the amazing quantity of opium he has 
ſwallowed down. It is to be noted that from the 16th he was 
put upon a courſe of nervous pills ex * Ad and Ginpar 
bar of ANGRY. without any: as . 


44 
# & + 


JT GOTMNHG bn 17 77 Fine ; %y 
Laar any perſon ſhould i imagine ob which. was made 
uſe of in this caſe, might not be good, 1 think. proper to add 
that it was freſh, and appeared to be very good, being procured 
from Meſſrs. Bevan, Druggiſts.in London; and that it always 
anſwered to the uſual effects of Opium in the common doſes, in 
every other inſtance, having made ſufficient uſe ntl it in may 
PS to Ws coctain -of 1 its ee 51. 15 
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An Arco of the Effeti * the STRAMMONIUM or 
Thorn-Apple. 

By Ben Jaxx Ros6; M. D. Profeſſor of Chemithry, in th 
% 155 "College of Tae. N 

W A 8 called. to a child, (between chree and Gomes years I, 
old,) 'a few days ago, which appeared to be ill with a vio- 
dent fever, delirium, tremors in her limbs, and a general 

R ; FR. 
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eruption on her ſkin, accompanied with a conſiderable ſwelling, 
itching and inflammation, ''As the ſeaſon for inflammat 
diſcaſes was now over, (it being the beginning of Auguſt) an 
as Thad neither ſeen, nor heard, of any caſes which'bore the 
feaſt reſemblance to this in the city, I acknowledge” 1 was 
much ſurprized at it, and knew not what cauſe to call in, to 
account for a fever attended with ſuch acute ſymptoms, at a 
time of the year, hen moſt of people, eſpeeiallʒ/ children, 
were ſubject to complaints of a very different nature. As her 
|| | | ulſe was pretty'fyll-and ftrong, I immediately ordered her to 
1 oofe à little blood, add gave her a few laxative medicines. 
4 Beſides theſe, I ordered her to be put into a warm bath, and 
recommended the application of ſtimulating cataplaſms to her 
feet. The opening medicines operated the evening after I gave 
| them, and brought away a great number of the aſcarides 
| worms which I far from thinking were the cauſe of her difor- 
| der, as the ſymptoms ſtill continued with as niuch violence as 
| ever. I cannot help remarking here, that vwo of the moſt 
: | | powerful vermifuge medicines we are acquainted with; via. 
| 


— —_— — 
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the Anthelmia, or Worm-Graſs of Jamaica*, and the Carolina 
P;xk-Root, are both confiderably narcotic; and when taken in 
| too large quantities produce effects ſoumewhar'fimilarito:crhoſe - 
= of the Strammonium. Do their vermifuge depend upon their 
| narcotic qualities alone? Are all narcotic Tubſtarices ''vermi- 
fuge? Or may not they be rendered” fo, by > adminiftring 
purges after them, in the manner we att directed, after ufing 
the Worm-Graſs and Pink- Root? Theſe are queſtions, which 
are perhaps foreign to our preſent ſubject, and yet when te- 
ſalved, may have their uſes in medicine. But to return; the 
mother of the child finding moſt of the remedies We had uſed 
ineffectual, informed me for the firſt-time, that they had a 
quantity of Strammonium growing in their garden, where the 
child generally played, and that ſhe zecollected that ſhe "ns 
once been diſordered in a ſlight manner, from eating ſome o 
the ſeeds of it. This led me immediately, ta treat her com- 
plaints in a very different manner from that I had formerly 
| | done. I gave her a 2 of two grains of Tart. Emetic, aif. 
4 ſolved in water by ſpoonfuls. It vomited her ſeveral times, but 
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* See Dr. Brown's Natural Hiſtory of Jamaica. 
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; badete nothing but phlegm from her ſtomach. After this I 
gave her ſweet oil in large quantities, mixed with a little of 


— 2 — 


oleum Ricini, which in a little time brought away a great 


number ot the Strammonium ſeeds, The relief ſhe got from this 
evacuation,.. encouraged, me to . the ſame medicine, 
which 1 did every day for near a week, till 1 began to flatter 
myſelf they were all diſcharged from the body. But notwith- 
ſtanding this, ſhe was far from recovering ſo rapidly as wg, 
wiſhed. The tremors ſtill continued in her hands at times; 
her delirium abated, but it left her ſtupid and blind. The 


bed cloathes and at every thing arounJ her, in the ſame man- 
ner as a perſon in the Jaſt ſtage of a fever. As I was perſuaded 
the oil ſhe had taken, had evacuated all ſuch of the ſeeds as 

ere in the gutts, I began to ſuſpect, that her complaints were 
by kept up by a few ſeeds which ſtill remained in her ſtomach, 
I therefore gave her four grains of tart. emetic, in the manner 
I formerly mentioned, and had the pleaſure to find, that it 
brought up above 80 of the ſeeds, the ſecond time it Naked 
her. inding the ſtupor and blindneſs ſtill continue, I repeat- 
ed the puke, which brought up, above 20 more, Upon 5 


* 


all her complaints vaniſhed, and in a few days ſhe appeared 
perfectly well. W amen 


1 12 perhaps appear furprizing to ſome, how ſo many of 

the ſeeds of the.Strammonium ſhould be lodged fo long in a 
child's ſtomach, without producing much worſe effects than 
thoſe we have mentioned, eſpecially when we confider the ac- 
counts which Dr. Stork has. given us of the effects of a very 
88 of it. In order to account for this, we muſt re- 
mark, that the ſeeds the child ſwallowed were of the laſt year's 
growth, and were become ſo diy and hard as to reſemble little 
pieces of horn. Beſides the ſeeds of the narcotic plants in ge- 
neral contain but very little of their virtues ; even the ſeeds of 
the poppy itſelf may be taken in large quantities, without pro- 
ducing any of the effects of opium. Dr. Stork's experiments 
were made entirely with the extract of the Strammonium, two 
rains of which contain more of the narcotic quality of the 


plant, than three hundred of the dried ſeeds. 
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pupils of her eyes were much dilated, and ſhe catched at the 
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Mr chief deſign in relating the above: caſe, is to make. two 3 


NIP? which may be of uſe 1 in other caſes,” 18. "y 
| RT; RUS 

W learn As wonderful gebn bart the lu habt 
off he ſkin and the alimentary canal. Eruptions upon the 
ſkin ate generally attributed to an acrimony in the blood. Ia 
the preſent caſe we ſee an eruption occaſioned by acrid ſub- 
ſtances irritating the ſtomach and bowels. It would be eaſy to 
point out eta other matters both of a vegetable and animal 
nature, which produce effects of the ſame kind almoſt as ſoon 
as they are received into the ſtomach, and long before they are 
ſuppoſed to have undergone its action, or of being mixed with 
the blood. It is impoſſible to tell, at ſpecies of the eruptive 
diſeaſe sare occaſioned by the preſence r morbid-matter in the 
prime viz; but in all thoſe caſes, where it is doubtful, it 
would not be amiſs to ſuſpect it, and to order our medicines 
accordingly. Dr. Korr (of St. Croix) informed me, that he 
had once an obſtinate humour .upon his arm, -which alternated 
with a complaint in his ſtomach, ariſing from the too great 
predominance of an acid, and that he was never able to. re- 
move it with all the applications he could uſe, till he cured the 

diſorder in his ſtomach by bitter and aſtringent medicines. Ti 

157 
A $EconD obſervation upon the above caſe, which 1 would 
beg leave to make is, that pukes may often be given to evacu- 
ate the contents of the ſtomach, and notwit ſtanding they 
be el well, may nat anſwer the purpoſes we intended 
y them. ow often do'we diſcover the Atrongeſt marks of 

Jp being lodged.in the ſtomach, and yet how ſeldom are 

we able to bring them up from 153 2 by the ordinary pukes | 
we adminiſter. In this, and like caſes therefore, it ſhould be 
our practice to encreaſe the 'daſes of our vomits, or to give 
ſuch ſubſtances as will deſtroy the life, or virus of thoſe things 
we would wiſh to expel from the ſtomach. Had the laſt 
puke, which 1.gave.to the child, which had eaten the Stram- 
monium ſeeds, failed. of bringing them up, 1 have no doubt, 
but what the Ae uſe of acids 4, a er are ſuch powerful 


| antidotes 


4 Since writing the above, I have had the pleaſure of hearing from Dr. Thomas Bond, 


and Dr. Harris, an account of the good effects of Lemon Juice in a ſimilar caſe, after the 
ſtrongeſt pukes had been given to no Purpoſe. 
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antidotes to other narcotic ſubſtances,) would have rendered 
them harmleſs. And if we may be allowed to reaſon from 
analogy, I think we may "preſume; that there is ſcarcely a 
— ſubſtance in nature but what has an antidote provided 
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r it. What theſe antidotes are, can never be determined by 
reaſoning a priori, but muſt. be. found out by experiments 
alone. Conſidering the frequency of the accidents which ariſe 
from poiſons, and the little relief we are able to afford in them, 
I cannot help thinking an enquiry into this ſubject a matter of | 
at importance, and well 1 of the attention of che 9 
Fi Ity of Phyſic. Nenn eb 1 
ans | 

As EN NQU 18 Y into the 1 Caufe and Care of - ths r 

ANGINA SUFFOCATIVA, vr Sore Throat Diſ- 

temper, as it is commonly called ty the Inhabitants of. the City 

and Colony of New-York, Sc. By Samver Barn, M. DB. 

and Profeſſor of the Prafice of * Php ic in King's College, Net- 

Tork; tommuticated 1 JohN Moxoan, M. D. F. R. S. 

© Profeſſor of the. Theory and Pratlite ' of Phyfic, in * | ay 1 
J * Philadelphia... i 


2 a "faithful and accurate lite of e 5 their various 
ſymptoms and method of cure, is the mot effeftual way of 
« promoting the art of healing; Phy/icians ſhould deſeribe, ib 
the utmoſt care, the diſeaſes — 4 would. treat of, "and the god 
% and bad Heels F any method or medicines they have uſed in 
„ them. But in a more particular manner is this neceſſary, when 
oy uM 74 new and uncommon diſtemper occurs, of which the ' peculiar 
«+ Pathognomonic and diagnuſtic ſigns ſhould be carefully laid down, 
4 555 a particular atcbunt given of what warnen, 8 
" and medicines were uſe 2 or hurt ful in it. 
Hunbam, on Fevers, P. 26 * 


R O N a de, of the truth and importance of theſe | 
_*F obſervations, and in obedience to the precept of fo great "50 
a'Man as Huxham, I have determined to attempt the hiſtory x 
of a diſeaſe which has lately appeared among the children of 
this city, and which, both as an uncommon, and highly danger- 
ous diſtemper, well deſeryes an. attentive . conſideration. In 
delivering 
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ſymptoms wich which it was attended, and deſcribe; the appear- 


noſe, whence ooſed an ichor ſo ſharp as 50 
upper lip. At the {ame time, or very ſo 


very 
q „ 7 
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enſue, during which he ſeemed incapable of filling his Jungs, 


as if the air was drawn through a tog narrow ꝓaſſage. 
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Ts Rage &f the dilente was attended with a very gieat and 
ſudden pro of ſtrength ; a very remarkable hollow dry 
cough; and a D change in he tone of the voice; not 
eaſily eſcribed; but i6 \"thitt a who had once 
Heatd it, could Alinoſt Foun know the diſesſe again by hear. 
ing the parjent cough or perk. Ia ſome the voice was almoſt 
entirely loft, and — cotxinue very weak and dow for ſeve- 
ral weeks after recovery. A cotiftant fever attended this dif- 
eaſe, but it was much more rearkable in the aight chan in 
the day time; and in ſome there was a remakable remiſſion to- 
wards morning. THE pale at the wrist was > general our, 
foft and Hurteting. net very low, and ſt was 
able; that at the ſame time the vifarions of the heart were. 
rather ſtrong and ſmart than feeble; The e 
great, and d ab irs was thrfnonly woll. "70 
119 1110260 


Tuns Gr s coritinued for vac, tho, es days. By 
that time it was * them to be greatly increaſed in ſuck! 

as died; and the patients, though commotitly ſomewhat coma- 
tous from the beginning, now became mueh more ſo; yet 
even when the diſorder Was at the worft, they retained their 
ſenſes, and Do. ive diſtinct anſwers, * ſpoken to; 

although on to thermelves, ey lay for che moſt 
part in a letha ation, only "raiſing up now'and then tv 
receive their drink.” 'Great reſtleſsneſs E jactation came on 
towards the end of the diſeaſe, the felt perpetually toſſing from 
one fide of the bed to the other, but they were till ſo far 

comatous as dd appkar- to be aſleep, iemediarely upon 


chan 920 ng their ſituation ot poſtüte. An ufiiverſal languor and 
wers Ger ved in their countenancesz the ſwelling of 


* face: fabfided 3 a 4 r6fufe ſweat broke out about the head, 
heck and breaſt, particularly when aſleep; a purging in ſeveral 
came on; the difficulty of breathing increaſed,” to as to be fre- 
- Gently 41 almolt entitely obſtructed, and the patient died appa- 
retitly froth thi elde. - This commonly: happened before 
the 8 af the Fourth or fifth day; in ſeveral. within -thirey-ſix 
hours from the time the difficulty 'o breathing came on firſt. 
One child, however, lived under theſe eumſtances to che 
eighth 2 ; and the day before he died, his breath and what 
he , was ſome what offenſive; but this was the 
9 only 
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43 only inſtance in which I could diſcoyer any thing like dif- 
_ agreeable 


| n e of a aan Ps 5 +124] 4 3 2811 182 9 Suso 


that e ee oh 


7 


ſmell, either from the en 8 expectoration. . 
5 1 088 fares, caſes attended bh this « remarkable. ſuf G 
550 in breathing, ſeven . five of them before, the fift 
y, the other two about the eighth; Of thoſe who recovere 
2 diſeaſe was carried off, in one, by a plentiful ſalivation, 


which began on the ſixth. day 5 in moſt of che others,, by an 


. Dehio r ld Agen 9 564 14112 vb a 
Fall BOL, expectoration, 


F come froſi the ſalivary 
and. was E with. ſittle or no cough;.in the others 


it manifeſtlꝝ came from the trachea, and was Bread 1 kan 
inceſſant cough; and zudgt 


# © 4 * 


natural criſis, as the patient had taken. but ors. vi 1 TE 
ore it came on. 771 were ngt. 1 

dere det age, Beg e 
ſons under za mercurial falivation. In chis caſe che voice, in the 
ſpace, of a:few hours, From. being. pretty, ſtrong And lod, . be: | 
came ſo.low-as to *. "ih VIEW agg 
0 03. £1 * 1.04 3} #7 

Ox of the, Grſt-f 


a, the del of 5 per; 


5 2005 Hat! 2 __ 5 


Nein, 


in; his family; all of whom; were, tak 


the four firſt had: the diſeaſe, a8 I — . NOM. fe = 


and three of theſe died: the one who. 085 W. the 17 5 
IL mentioned, in which the diſeaſe was 
tion. 8 e the 195 520 
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ing parts, | ** in a Few- 25 . — all over the i ck. part 8 
the ear, and down. upon the neck. They, all bad: a feyer 46Y 
ticularly at night, and one of them had a1 perperval-tene 

This ſymptom - appeared in ſeyeral who hag. the. . of 

ing. but -in- none $500 CODER a. | r, as in Ab 
* 6510; Finn i Bl 4 
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Arras this, many other children had ſimilar 8. behind 
their ears; and ſome of them ſeemed: flightly affected with the 
difficulty of breathing: but it never became alarming while this 
diſcharge continued. Theſe ulcers would continue for ſeveral 
Weeks, and appeared coyered in ſome places with ſloughs, 
reſemhling thoſe on the tonſils; pd 45 1975 oh. ef veny g rer 
— 5 2919 Ad wy noise nt 
HA ens oo bas lla E che N argv 13g d 199 
n ſan caſcs, - tes were attended Sith ſoell ngs of the pen 
ral and ſublingual glands, which ſubſided on os eruptions 
appearing-behind the ears, and diſcharging freely, and again 
es upon the n being ee FS PAIGE 
1 Mur with but! two. inſtances of any thin g hike: this complaint 
ini adult perſons. Both of theſe Were e 4 ald one ot them 
15 q affffted in layiag out tu of the children that died of it. A 
Hrſt her ſymptoms feſembled rather an inflammatory arigina, bu 
about the third day the tonfils appeared, covered with thick 
- flonghs; her pulſe was low and feeble; the: had a moiſt ſkin; a 
dejection of ſpirits; and ſome — ree 'of aflxiety, though nothing | 


Þ 3s the difficult breathing of Chüldren. 
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Tu Sher Wh aſoldier's wife; Rs ſome time, before the 
perecived any complaint in her throat, laboured under a low 
ever. Her tonfils* were ſwelled, and entirely covered wit 
foughs, 1eſemblin thoſe of the children" but her” he a 
J vo Toffcariog, = 1s"! » 0 
INA had an o pportunlty of examining the frature uy l 
of this diſeaſe, from Aſkeerton, in three inſtances.” One Was 
child of three years old. Her firſt complaint Was an uneaſineſs 

in her throat. Upon examining it the tonſils appeared ſwelled 
and inflamed, with large white floughs upon them, the ed ges 
of Which were remarkably more red than the other parts of 0 


throat She had no great ſoreneſs in her throat, and cov] 
ſwallowy with little or no difficulty. She complained of 4 Pai 

under her left breaſt; her pulſe was quick, Tok: and fotrering, | 
The heat of her body was not very great, and her ſkin Wa 
moiſt her face was ſwelled; ſhe had a confiderable proftry tio 


of Stn; with a very great * of breathing; a ſt p 
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| — au he drew het breath; — — | 


| covered with the 


3 t 
temrkable hollow 


and a n. 


her voice ——— y her di of breathin was un 


ſeribed, 8s i the air was-torced mz 
ſo that the 1 of 
Tube 


from: Kd ts — 


uf 


" Upon- examining 
doon of the day te 
and root of the t 


cos — 
ndernea c eren 
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2 Adee 5 on its cot de, 
e inner fide, together with oh FORTY GH, 


ſame tough white 


4 . . The whole trachea, rom 


ung: was lined with an 
of a hy D 
when, it _ 0 4155 . 
thin and 
ö n e 
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els and appearance, A 
The der ene o the. 


| een Fo dg 


hghtly inflamed ; the lu med. as in par 
| „ on Which, there 
Were. ir? too * fanden 
ah 19 I the — 0 0 ing 

y of the. 98 2 icht 
ways fey ii iſe frothing. . 
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"Am be Kitts hiſtory 5 Lade kin, as it appeared: 
i all the mn With. 4 Parent 
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1 Denoras, of Boſton, in the year-3 6, bliched- an 
ound of the firſt 8 is coun 


" = 
: | how 
— 


N 1) oaptoms at that gimme, than it has late pb . 
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m which I. find-that it put on mach more malignant 
end 


with, , eſpecially in chie ci 
was: io 


c, and. 
that he 


De, hey 
which L 


| 3 
e made their 
laces, aroſe 
e 


Ins diſeaſe I have deſctibed, appeared to me. to be of an in- 
fechotis nature, and as all infection muſt be owing to ſome- 
thing received into the body, eus, therefore, . whatever it is, 
being drawn in by the breath of a healthy child, irritates the 
gan of the*fauces and trachea, as it paſſes by them, ahd 
rings about a change in their ſecretions. The intection, | 
ever; did not ſeem We een e depend ſo much 
Gran) generally 'prevailing:difpolition-of the air, as upon 
re revetved Gm N infected perſons: This will 


account why the diſurder mould go through a Whole family, 


and not affect the next door neigꝭbour; add hence we leurn a 


very uſeful leſſon, namely, to remove all the young children in 


a family, as ſoon as any one is taken with the. Mſtaſe.g by. 
which <zution, I am convinced, many lives have been, an d 
may again be preſerved. 418 ISA: 
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©] snarL now proceed to deliver the method of cure, which 
was found moſt ſucceſsful in the diſeaſe, as far as it fell under 
my own obſervation. And in the firſt place, as from all the 
ſymptoms related, it is evident that this diſorder is not always. 
and in every (tage, attended with any remarkable degree of pu- 
treſcency; and from the diſſections it appears, that an inflam- 
mation of the lungs, if not the cauſe; may at leaſt be the conſe- 
quenee ofthediſtemper, one would imagine that V. S. and evacu.- 
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ations were nor totally to be forbid and accordingly we find 
Dr: Douglaſs directing us, that if the fever is high, and the 
patient is plethoric or accuſtomed to vegeſection, to take 
away ſome blood, but with diſeretion: And if the tenfils 
are much inflamed, with great pain and difficulty in_ſwallaw- 
ing, to uſe veneſection in the jugulars, And Huxham ackhow- 
ledges, in the ulcerous fore throats ot which: he treats, «That 
< there were. certainly ſome of them with a pretty ſmart fever, 
that boxe bleeding at the beginning with advantage, and that 
he was obliged in ſeveral to give Nitre with diaphoretics,” 
Bur Fothergill Ipeakiog of the Tore throat diſtemper, which 
came under his notice, and which ſeems to be of a more highly 
utrid kind, aſſures us, that although in ſuch caſes, he has 
ea induced to order bleeding, yet it did not appear to have 
any advantageous effects, and concludes, that notwithſtanding 
the vehemence of the ſymptoms, it is proper in general to omit_ 
this evacuation ; nor can I hear of any perſon who has uſed it, 
in the ſore throat (which appeared lately amongſt'us) with 
ſucceſs; ſo that I hardly dare venture to ꝓreſcribe it, but muſt 
leave it to the diſcretion. of the Phyſician, untill farther expe- 
rience ſhall confirm its utility, or forbid its uſe. oo 
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Tux is ſomething, very ſingular in the tendency of the 
virus in this diſeaſe, as I have Canes, to attack the 

2 throat and trachea, nor are the effects it produces there leſs 
remarkable. Dr. Fothergill, in his account of the putrid fore, 

throat, deſeribes. the ſloughs on the tonſils, as mortified eſcars;, 

but in that ſpecies of ſore throat I met with, they appeared. as. 

in the trachea, to be nothing more than the mucus. ot the 

part, preternaturally thickened into che form of a membrane. 

. Ar' firſt I imagined this- to be only a peculiar kind of pus. 
* 211 „ne ee ei Ins a 02 ms 1 Which WY" 
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which. is ſometimes * upon the ſurface of inter nal in- 
famed membranes; but upon removing it, the membrane of 
the trachea did not appear to have been ſufficiently inflamed, 
to juſtify ſuch an opinion. And in a caſe I lately had an op- 
portunity of examining,” where the patient died of a very vio- 
tent inflammation ot the anternal membrane of the trachea, 
there was no ſuch mucous lining to be diſcovered upon it. 
you can I think it the effect of any ſpaſm or conſtriction of the 
s, as I never knew it remarked as occuring in ſuch as have 
Geh of ſpaſmodic afthmas, nor is it long ſince I had an opor- 
tunity of being ſatisſied as to this particular, in the caſe of a ſai- 
lor, — died in a violent fit of a ſpaſmodic aſthma, which 
had laſted for ſeveral days; and yet there was not the leaſt ap- 
8 any ſuch mucous membrane after death, either in the 
or ſmaller branches of the trachea. This morbid appearance 
is particularly noticed by ſeveral gentlemen who have favoured: 
us with an account of the diſſections of thoſe who have died 
under an angina . Dr. Monro, ſen. found it in ſeveral he diſ- 
ſected, and 5 Rolandus Martin, Profeſſor of Anatomy at 
Stockholm, mentions a very remarkable inſtance of it, where 
this mucous membrane deſcended into the minuteſt branches of 
the trachea artetia, growing thinner as it deſcended deeper into 
the longs, 
ſnell of an egg. He adds, that the lungs were not inflamed, nor 
in the leaſt injured, ſo that the infant died merely from the 
ſuffocation. And even thoſe wo have written of the ulcerous 
ſore throat, as Drs. Huxham, and Douglaſs, and have not 
given the appearances from diſſection, yet have mentioned 
many mucous linings being expectorated, which Douglaſs 
compares to the cuticle raiſed by veſications, and Huxham 
conct ived. to be really pieces of the internal membrane of the 
trachea. Soi that this is a circumſtance which: ſeems to be 
culiar to the diſeaſe; and Þ believe thoſe ho die, on the — 
or third day, with the. ſtrangulated breathing, are generally 
ſuffocated, by this membfane. The affrction, therefore, of 
the mucous glands; muſi be confidertd- acithe: proximate cauſe 
of this diſeaſe, and readily accounts for all the other ſymptoms; 
agd from it Ds” > inthe Warn of the complaint, 
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runtill it reſembled the membrane which lines the 
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cab wee: ſafely drew our idiestiong of eure:z-pajing ut the 


lame time a conſtant attention to any ſymptoms of putreſeeney 
that may oe cur. 7 menen bots ent Hy 


, 1 . 
- l 2 +a» — 7 $ | 
(CH) B19 4 g enen 


$538} 15732 & ($1 ho wv; | 1331. 
_ - Anpitisfromyiewing the diſea(@inthislight-only, thatwe 


{* 
can 
account for the uſe of Mercury in ita a medicine, which. if we 
conſider is as a {pi c complaint, cannot poſſibiy have any 

| 8 we look upon it merely as a putriddifeale, ems 
directly contrary to every intention ofcureg hut which) neverthe» 
leſs, undoubtet! experience has proved to be highly: beneficial. 
-Andindetd, if we conſider the peculiacacrimony which this tiG- 
eaſe decaſions in the fluids in —— — of putretacs 
tion, and the inſpiſſation of the mucus of the trachea; we mighe 
reaſonably conclude a priore, that Mercury, which in general 
corrects acrimony in a very remarkable manner, thins all 
the mucous ſecretiona, parti thoſe of the mouth and fau-· 
Ces, and affects the breath very eatly; would be beneficial in 
it, and either prevent the formation ef this membrane; r 
= its feparation and expulſion, -when already formed. 

Dr. Douglas viewing the latter in this light firſt tried it, and 
meeting with ſuccels, afterwards recommended it to others 
and, in a very fem words, has explained both his theory and 
practice in this parti Any affection of the throat (ſays: 

<< he)' does frequently produce a natural ptyaliſm. Mercurials' 

uſecdt with diſeretion, are a kind of ſpecific in ſuch like ulcers 
and ulcuſculs and in - faſt here moiſten the throat ang: 
mouth, ſtop the {preading of the uleuſoula, and promote 
tho qaſting off of che — a and as an-acceflory ad vantage, 
tha patients hing moſtiy children, deftroyedworms; Amongſt 
all the preparations: calomel fanſwered: boſt. The gentle 
©, yotniting and few ſtools that it occaſioned in ſorna, did not 
** confound-rthe natural couiſe of the diſtempero Turbith : 
7 s too. ſtrong a revulſion, aid the eruptibm ĩs thereby - 
too much diverted. lis diſtemper did not well bare any 
vther evucuation but Mercurials“ And zin another place, 
ſays, the deſpumation of this nerid ĩnquinatiom of the juices 
im dur diſtemper, chat is, ics natufal criſis 1 to be 
Aby the patent and falutary emunctoties of the fauces aud 
dein. In corralive taints, v. g. venereal and others, a M 
curial ptyaliſm, and ſudorific decoction of the woods anſwer . 
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«cheſt, this pave us the hiat af promoting the tendency of 
nature in ourilinels, by l and id breaching 
«© ſweats in bed, which with good management ſeldom failed, 
®%-excepting where the necroſis was irremediable from the 
beginning.“ FA e | | 


Tune is a fingularity in this Gentleman's ſtile, bat his ob- 
ſervations are accurate and judicious; and, as he ſays himſelf, 
being founded upon real, not imaginary caſes, muſt therefore 
be of permanent truth. And indeed the caſe I met with, in 
which the diſorder (and in no trifling degree) was carried off 
by a very copious falivationy is, af itſelf, almoſt a ſufficient vin- 
dieation of this practice; and together with the caſe of that 
child whoſe body 1 firſt opened, where I faw the moſt power- 
fut antiſeptics faithfully adminiſtered, which not only failed 
of ſucceſs, but did not even mitigate the ſymptoms, was what 
firſt led me to enquite more minutely into the nature of the 
diſeaſe, and of the remedies which had been uſed with moſt 

ſucceſs in its cure,---Upon n Dr. Douglaſs's little eſſay, 
(which gave me the greater ſatis faction becauſe he wrote upon 
the diſeaſe as it appeared” in this country, and under his 
own. immediate obſervation,) 1 found he placed his chief 
. 17 T upon mercurials, Which I was the more readily 
induced ro make trial of, from the appearance I found from 
diſſection, and the idea I thence naturally formed of this com- 
plaint ; and the experience I have had of their good effects, fully 
juſtifies the recommendation Dr. Douglaſs! has given of them; 
as the more freely I have uſed them, the better effects I have 
ſeen from them. Calomebis what I have commonly uſed, and 
have given it to the quantity of 30 or 40 grains, in five or fix 
days, to a child of three or four years old; not only without 
any ill effects, but to the manifeſt advantage of my patient; 
reheving the difficulty of breathing, and prgmoting the caſting 
off the ſloughs, beyond any other medicine. That it may more im- 
mediately enter the blood, and act more powerfully as an atte- 
nuant, it ſhould at firſt be joined with a mild opiate; and what is 
a little remarkable, is, that given in this way, it ſeldom or never 
raĩſed in children any falivationy tho indeed i ſhould be apprehen- 
ve of no ill conſequegees from it, if it ſhould) After the firſt r 
; * r N Vu l % n : * "#4 #2 ſecond be 
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ſecond doſe, the opiate ſhould be omitted, as them the mtr» 
eury will not be ſo apt to go off by the inteſtines, and the 

jate if continued will, by leſſening the ſenſibility of the tra- 
ou, counteract in ſome: meaſure the attenuating effects of 
the calomel, and alſo increaſe the coma: The operation of 
the calomel, as an expectorant, will be very much promoted 
by a prudent. uſe of oxymel of ſquills, or leaſt that ſhould 
purge, by ipecacuhana, given ſo as to puke two or three times. 


Bor although L conſider mercury as the baſis of the cure, 
eſpecially in the beginning of this diſeaſe, I by no means in- 
tend to condemn, or omit the uſe of proper alexipharmics and 


antileptics;. of Which the: ſerpentaria, contrayerva, and peruvian 


bark are the moſt powerful, and have been uſed with the 
greateſt ſueceſs. Sweating is certainly one way, by which na- 
ture carries off this diſeaſe; inſomuch that Huxham declares 
he did not remember to have had one patient miſcarry, who 


fell into a ſoft, eaſy, univerſal ſweat: and therefore, whatever 


method of cure was purſued, this ſnould be always connected 
with it. The patient ſhould be kept ia bed, and as the diſ- 
_ eaſe has a putrid tendency,:/ the diaphoretics ſhould be of the, 


alexipharmic and antiſeptic kinds. The bark is certainly a. 


moſt powerful antiſeptic, and when the ſymptoms of putre- 
faction, ſuch as a moiſt clammy. ſkin. highly putrid breath, 
and hemorrhages appear, muſt be attended with advantage. 
But early in the diſeaſe, while the-{kin continues dry, attended. 
with a great difficulty of breathing, and the ſymptoms of in- 
flammgtion rather than thoſe ef putrefaction prevail, it. ſhould. 
be omitted ; and here: the removal of the diſorder ſhould be 
attempred, chiefly, by: mercurials and mild ſudorifics . And in- 
deed I think the whole art, in the cure of this diſeaſe, depends 


upon ee e theſe remedies, and inſiſting upon one 
y 


or the otber, as the 


| mntoms.'of puttefaction do, more or 
leſs, prevail; tit oth docg ts. | | 


Bur beſides: a ſalivation, and fweating; nature frequently. 
carries off this diſeafe b an eruption on the ſkin, ulcers behind. 
the cars, or in other parts of the body, or an external ſwelling. 
of the throat, all of which ſeem evidently to indicate the - 
af blifters. And accordingly Drs. Fothergill and Huxham re- 
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teommended them; patticularly Dr. Huxham, who ſays he has 
ſometimes bliſtered the throat from ear to ear with great ſuc- 
ceſs. It has indeed been ſaid, that they ſometimes produced 
mortifications, and that even the diſcharge they occaſioned, 

ſeemed to be more than the patient could bear; but as 1 have. 
never heard this remark confirmed, I cannot help imagining, 
that the caſes in which they were tried, were particularly un- 
favourable, and more — — putrid than is uſual; for in 
the child, who died on the eighth day, I applied bliſters be- 
hind the ears, and they had not the leaſt appearance of morti- 
fication or gangrene, even after the child's death. And in 
-a:caſe of very great danger, which I lately met with, they were 
certainly of great ſervice, and very effectually ſupplied the 
place of thoſe natural ra. by. which nature carries off 
Us diſeaſe. vi A BL - 


ay — epd ahgis ane early in the ſeaſe, 
from the ſame principle that they are applied in inflammatory 
angina's or pleuriſies; to relieve the throat and trachea, and to 
derive the flow of anden from the internal, to. the external 


TOY. aer 


As the was: to which I ner was a very remarkable one, in 
-whichthediſeaſe was attended with ſome of the worſt ſymptoms 1 
ever ſaw, and the method I have been adviſing was ſtrictly pur- 
ſued, and attended with ſucceſs, I cannot help conſidering this 
ſucceſs to be in ſome meaſure a proof of the propriety of the 
nnen. aud for that reaſon ſhall here inſert the caſe at , 


„Tus patient was a child of about two years and a half old, 
who had complained for about a week of a ſore throat and 
hoarſeneſs. The day before I ſaw her ſhe. had ſome difficulty 
of breathing, which on that day was greatly increaſed, and 
exactly reſembled the breathing of the children whoſe caſes I 
have before related, wher: moſt ſtrangulated. Upon examin- 
ing her throat 1 found 'the tonſils ſwelled, inflamed, and 
covered with ſloughs of a yellowiſh colour. Her breath was not 
in the leaſt offenſive; her pulſe was ſmall and fluttering, and 
her ſkin pale and clammy. Two very large bliſters were im- 
medici applied, one behind each ear, ſo as to meet at her 
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throat. She took four grains of calomel, with a quarter of a 
grain of opium, and was directed to drink a decoct in of ſer - 
pentar: virg : diſguiſed with old metheglin, as a common 
drink ; and as her ſkin was pale and clammy, ſne had à clyſter 
of one drachm of cort. peruv. and ten grains of ſerpent. vir- 
gin. in milk, to be;adminiſteret every fix or eight hours; but 
of theſe ſhe received but one that 2 and as we found 
ſhe did not retain them, they were ſoon diſcontinued ; nor 
could ſhe. be prevailed on to drink but very little of che 
decoction. 15 ssb £33, 706. Bet e ed EIN 
15 lan Weh „ blictd dc wats" enn ee nne 
Isa her ſeveral times during the firſt day, and ſhe ap- 
2 worſe at each time. About eight that evening ſhe had 
mething like a fit; and, at nine, the ſtrangulation in her 
breathing was much increaſed; her pulſe was ſunk; her coun- 
tenance changed; her noſe appeared to be pinched up; her eyes 
were fixed and glafly ; a blue ring was obfervable about her 
mouth, and ſhe: was comatous. I left her; [cxpeRing ſhe would 


ſoon die. Her bliſters had been dreſſed à little before; had 


riſen well; and diſcharged freely; and, within two or three 
hours, as I was informed by the watches who ſat up with her, 
ſhe ſeemed to revive. The next morning I was greatly ſur- 
priſed, not only to find her living, but in a ſixting poſture,” eat- 
ing her breakfaſt, with little or no difficulty of breathing, having 
her natural countenance returned, with ſome colour in her 
cheeks, and her pulſe rather riſen. At twelve o'clock however her 
breathing grew more difficult, and though not ſo ſtrangulated as 
the day before, was very quick and uneaſy; From this time for 
five days ſhe. remained in a very dangerous ſituation, and gave 
but little reaſon to expect her recovery. Her breathing con- 
tinued quick and laborious, and her voice was almoſt entirely 
gone; her pulſe was quick and low; ſhe ſweated profuſely, . 
particularly at nights, and conſtantly lay in her bed in a co- 
matous ſituation, giving however diſtinct anſwers whert 

ſpoken to. I could diſcover nothing diſagreeable in her breath, 
though ſometimes what ſhe brought up was a litttte offenſive. 
During this time, and for many days after, the bliſters- dif- 
charged conſide rably, and the matter of the diſcharge was ſo 
ſharp and corroſive as to inflame and erode the ſkin almoſt 


from the chin to the . ſternum, She conſtantly took twiee a 
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day thtee grains of ealomel; and, except the firſt doſe, with- 4 
gut opium, until ſhe had taken upwards: of thirty grains; ang ; 
continued the uſc of the decoction of ſerpentar: in as large quan- 
tities as ſhe could be prevailed on to take it. On the ſeventh 
day from the time I firſt ſaw her, ſhe began to cough a good 
deal, with which ſhe expeCorared pretty freely, and brought 
up ſome very tough mucus. She breathed more freely, opened 
her eyes and looked about with ſome fprightlineſs, and drank 
a glaſs or two of wine. From this time ſhe gradually grew 
better, and by the fifteenth day from the time I faw her, all 
her fymptoms had left her, except great weakneſs, and fo re- 
markable a hoarfenefs, or rather lofs of voice, that it was with 
great difficulty ſhe could be heard; and a peculiar ſenſibility of - 
the larynx with regard to fluids, ſo that the moment ne at- 
tempted to drink ſhe fell into a fit of conghing, although ſne 
could fwallow ſolid food without difficulty. This however ſoon: 
left her, but her weakneſs and lowneſs of voice continued, a 
much longer time, ſo that in two months ſhe could hardly 
walk alone, or ſpeak in a tone above a whiſper. 5 


Wares ulcers appear behind the ears, or in different parts of 
the body, they” require a particular treatment; the diſcharge ' 
ſhould be entquraged by frequently waſhing them with warm 
millæ and water and poultices of bread and milk be applied to 

them; but greaſy applications always do harm, as they check 

the diſcharge : nor will they bear digeſtives. I was in ſome 
caſes, however, after the diſcharge had continued for a great 
length of time, obliged te theck it with a very weak folu- - 

- tion of Vitriol. alb. which.1 found anfwered this intention 
well ; nor did I ever obſerve any ill effects from it: But I al- 
s uſed it with great caution, and never ventured on it, 
untill 1 had corrected the general virus of the diſeaſe, by a 
previous uſe of Mercurials. In reſpect to gargles, I would 


2 


entirely follow Dr. Fothergill's advice. Fomentations applied 
to the breaſt, and fumigat ions with the ſteams of ſome mild 
aromatic herbs, and. warm vinegar, not only give eaſe, but 
ſerve, in ſome meaſure, to attenuate the mucus in the tra- 
cheaz and by gently, ſtimulating the lungs, raiſe a ſlight 
cough, and promote the expectoration. The treatment of 


any accidental ſymptoms, after endeavouri to form 2 
uſt idea ot the diſeaſe, muſt be left to the diſcretion of the 


Phyſician. _ * 

en an Mae G {16 7 (18 W | n. 7 
Sven are the ſentiments, which, from an attentive obſerva- 
tion ot the ſymptoms, and progreſs of this diſeaſe, I have en- 
tertained of its nature, and moſt proper treatment, which 
nothing, but a real deſire of contributing to the ſtock of me- 
dical facts, has induced me to offer to the notice of the pub- 
lic ; theſe, being the only foundation of a certain and rational 
Practice; and I can anſwer for the fidelity and 
Which T have related, what are here preſerved. 
"SUBSTANCE , ſome Paytrs that could not be inferted in their 
Ay Dat proper Place. Y 1 *« EG 
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The following account of an Aurora Borealis was received from 


4 Correſpondent, at Larcaſter, in Pennſylvania; viz." 's * 

* HAT about half an hour after ſeven in the evening of 
| ] January gth,: 1769, there was ſeen at that place, a 

bright crepuſculum, riſing out of the North; vidh in about a 
quarter of an hour extended itſeif from N. E. td. W. -The 
upper part was deeply notched, and roſe in one place to the 
height of near 409. above the horriza omg. 


40 Ar three quarters after eight, it was ſo ligh: in the North- 
ern hemiſphere, that a perſon, who felt no decay or infirmity 


1 


of eyerſight, might eaſily have read a book. printed in Double 


Pica Roman. 


GP; 


Ar nine o'clock, ſive columns or pyramids, 

vid Red, roſe perpendicular to the horizon, in the N. W. 
They were unequal-in their heights: For, whilſt two of them 
roſe almoſt to the zenith, others did not exceed 45% They 
changed colours alternately from a fiery red to a purple; from 
that to a yellow; from yellow to a flame colour; and then to 
red again. Theſe changes were fo ſudden and quick that they 
affected the ſenſe ſo ſtrongly as to raiſe horror. 
Ar a quarter after nine, the columns changed their per- 
pendicular poſition to an oblique one, and immediately began 

| to 


candor -with 


of a very vi- 
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to move e towards the Weſt; They 27 Hended neben Ke 
formed adirty red ſky, tinged / with yellow... N71 


„ N. B. Tat were no ſtreamers, ut ions, ey 
lous or dancing motions, as are common to ſuch, Phynomena. 


This was a quiet one, except that it changed colours, and 
moved towards the Weſt, as already deſcribed. 4. 


„ DuzixG the appearance the- air was vincominorly? ſevere 
and chilling; and, though the Heavens were ſerene and * 2 
ſpangled with ftars, the- atmoſphere felt damp and heavy. 


« A little before ten 0 clock, che whole ſunk Oy: . rag 
| horizon and diſappeared. | 


My. Thomas Gilpin bath Wold a + 1775 a Florizontal 
Wind-mill; and writes to the Society as follows, 


HAT to obviate the difficulty of rurning the houſe, or 
frame, of common wind-mills to the wind; he had 
contrived a model of a horizontab wind-mill, whieh he had 
fixed to three pumps, as he apprehended the chief uſe- of ſuch 

a mill would be the applying it to raiſe water out of mines 

and quarxies, and likew'f. out of wells, or brooks for watering 

meadows: He thinks alfo it might be further applied to anſwer 
the various uſes of other wind- mills, without the 1 inconveni- 
ence in turning or ſhifting them as the winds ſhift. 


Tus model is three pumps erect, in a triangular poſitions” 
in the center is a crank erect in a ſtep, and ſteddied by a neck 
in a frame, from the ears of the pumps ; on the top of the 
crank are Sight arms, and at the ends of each is 2 fail which 
alternately draws with the wind, and folds againſt it, which 
gives a powerful motion to the crank, which, by a handle to- 


each pump, Yorks them in a regular ſucceſſion.” 5 


Mr. John 19 ꝗꝙ⁊—ꝓ 77 3 River, 2 rcefbir County, Matylail, 
gives the following account of. a. Species 'of Grape Vines, which 
be had d:ſcovered, different from. all others he bad ever ſeen. 


HE bark (he ſays, ] is of a grey eoleur, very ſmoothands 
the wood 1 a ak texture. I hits delight if 14 8 e 
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bol, pot will thrive very; well in the Oyprus frambs. The leaf 
is very much like that of the Englith grape vine, ſuch as ls 
Propagated in the gardena near Fhiladelphia for table uſe. 


% Tur grape is much larger than the Engliſh, of an oyal 
ſhape, and, when quite ripe, is black, adorned with a number 
of pale red ſpecks, which,” on handling, rub off. Fhe pulp is a 

little like the'Fox-grapez but in taſte, mare deliciqus.. Theſe 
grapes are ripe in October, and yield an incredible quantity of 


Juice, which, with proper management, he doubts not, would 
make a valuable wine. . A r 


H employed a perſon to gather about. three buſhels and 
one peck of them when ripe, and immediately had them preſſed; 
which, to his ſurprize, yielded twelve gallons of pure juice, 
though a good quantity. mult have been loſt in the preſſing. 


Ix about twelve hours after Paving the juice in a keg, it 
began to ferment, and he ſuffered it to go on till it gat to be 
ſo violent, that it might be heard all over a large room. It 
continued in that ſtate for three days. He then check'd it, fear- 
ing it might turn acid, though, he ſays, he was afterwards con- 
vinced that if he had ſuffered. it to ferment as long again, it 
would have ſeparated the vinous parts from the fleſhy, and 


given greater finenels to the liquor,” vo kU‚ 
&« AFTER this it Was rack' d off, and before cold weather 
buried in the garden, the top about ſix inches under ground; 
Where having continued till che ſummer following, he could 
not diſcover that it had in the leaſt altered, either in taſte or 
colour. He obſerves farther, that, after eating a quantity of 
them, or drinking the juice, they leave an aſtringency, as clar- 
e, 1151 07 nomomgr litiong ns 
« Tarr is an immenſe quantity of thefe vines growing on 
| the beach, open ta the ſea; and they are alſo found in great 
plent nete anc in the ſwamps. Since their diſco- 
very be as tranſplanted a number of them into his vineyard, 
from which, in a year or two more, he eupects to make a wine 
much better chan is commonly imported? 
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